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PREFACE. 


In  adding  another  to  the  numerous  list  of  books  on  anatomy 
already  before  the  profession,  the  author  claims  no  credit  beyond 
that  of  a  common  observer,  whose  experience,  in  the  dissecting- 
room  and  amphitheatre,  has  suggested  what  he  believes  to  be  a 
slight  improvement  on  the  plan  pursued  by  the  majority  of  writers 
on  this  branch  of  physico-medical  science.  This  improvement  con- 
sists, in  the  first  place,  in  the  union  of  general,  descriptive,  and 
practical  anatomy  in  the  same  volume;  the  intention  being  to 
render  it  unnecessary,  on  the  part  of  the  student  just  entering  upon 
the  study,  to  provide  himself  with  separate  books  on  these  different 
branches ;  secondly^  in  the  arrangement  of  the  section  devoted  to 
practical  anatomy  so  as  to  secure  the  greatest  possible  economy  of 
material ;  and  lastly,  in  the  substitution  of  English  for  Latin  terms, 
wherever  this  appeared  to  be  practicable  and  judicious. 

To  the  casual  critic  these  may  not  seem  sufficient  reasons  for 
obtruding  one's  self  upon  the  public ;  but  if  the  experience  of  teachers 
and  students  of  medicine  accord  with  that  of  the  author,  an  element- 
ary book  arranged  upon  some  such  plan  has  long  been  a  desidera- 
tum ;  and  if  the  present  effort  to  supply  that  want  prove  successful, 
the  author's  highest  hopes  will  be  realized. 

In  regard  to  the  matter  of  the  work,  it  is  almost  needless  to  state 
that  the  modem  writer  on  anatomy  has  very  little  that  is  new  to 
say,  except  in  the  microscopical  and  chemical  department ;  but  the 
numberless  alleged  discoveries  and  theories  relating  to  these  divi- 
sions of  anatomy  could  not,  with  propriety  or  advantage,  be  intro- 


Vlll  PREFACE. 

duced  into  a  treatise  so  elementary  as  this.  In  special  anatomy,  all 
the  principal  facts  were  long  ago  discoyered  and  published,  and 
even  the  descriptions  themselves  have  been  so  carefully  expressed 
by  successive  writers,  that,  like  the  established  formulae  of  mathe- 
matics, they  do  not  often  admit  of  change  without  prejudice  to  their 
clearness  and  precision. 

Louisville  Universitv, 
Medical  Department,  October,  1853. 
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INTRODUCTION. 


Akatomt,  in  its  most  oomprehensiye  signification,  is  the  science 
of  organiiation.  Its  object  is  to  investigate  the  material  structure 
of  the  living  creation.  There  is,  therefore,  an  anatomy  of  vege- 
tables  as  well  as  of  animals.  The  former  claims  the  student's 
attention,  because  it  both  furnishes  instructive  analogies  to  animal 
anatomy  and  has  important  practical  relations  to  the  mechanic 
arts. 

When  anatomy  investigates  the  whole  series  of  animals,  and  com- 
pares the  same  organs  as  found  in  different  species  and  in  man,  it 
is  called  zoological  or  comparative  anatomy. 

Special  anatomy  is  confined  to  a  single  species ;  such  is  human 
anatomyj  the  special  subject  of  this  treatise.  If  it  considers  the 
organs  in  their  healthy  state,  it  is  called  physiological  WtSlomy  ;  if 
it  describes  their  diseased  condition,  it  is  pathological  anatomy. 

Phyiiological  anatomy  may  be  either  descriptivcj  having  reference 
only  to  the  outward  characters  and  mutual  relations  of  the  different 
organs  of  the  body,  or  it  may  be  general  {hi9tology)j  and  then  ex- 
amines the  interior  of  the  organs,  and  determines  their  minute 
texture  and  composition. 

Practical  anatomy ^  or  the  art  of  dissection,  may  be  pursued  with 

reference  to  any  of  these  divisions,  or  it  may  have  particular  regard 

to  surgery.     For  the  latter  purpose,  the  body  is  mapped  off,  as  it 

were,  into  regions,  and  the  several  organs  found  in  these  regions 
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considered  only  in  relation  to  each  other.    This  is  called  surgical 
or  topographical  anatomy. 

The  present  treatise  is  intended  to  be  a  brief  outline  of  both 
general  and  descriptive  anatomy,  arranged  to  suit  practical  dissec- 
tion as  usually  taught  in  this  country. 


PART    I. 


GENERAL  ANATOMY. 


# 
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GEIiERAL  ANATOMY. 


The  simplest  general  idea  of  the  anatomy  of  the  human  body  is, 
that  it  consists  of  a  collection  of  various  soUdy  semifluid,  fluid,  and 
gaseous  substances,  held  in  intimate  relation  by  physical  and  vital 
forces,  all  mutuaUy  dependent  upon  one  another,  and  formed  into 
separate  parts  or  organs,  which  are  arranged  in  groups  for  the  ftr- 
formance  of  the  gre#  tunctio^  of  the  animal  ^nomy.  To  asoer- 
tain  the  situation,  relations,  and  outward  chaSracters  of  these  organs, 
and  tl^  general  disposition  in  the  entuM  body,  was,  until  recently, 
the  object  and  limit  of  anatomicaliBtudy.  Before  the  time  of  Bichat, 
no  successful  effort  had  been  made  towards  a  correct  analysis  of  \he 
body  into  certain  distinct  ^^  textures,"  or  ^^  tissues,"  which  are  recog- 
nised by  the  unaided  senses,  and  distribute  throughonfc  the  different 
parts  and  organs.  This  illustrious  Frenchman  indicated,  and  fol- 
lowed as  far  as  his  means  of  study  and  his  too  short  life  permitted, 
this  new  direction  of  scientific  anatomy.  He  instituted,  in  fact,  that 
study  of  general  anatomy,  which,  at  the  present  day,  by  means  <rf 
chemistry  and  the  microscope,  is  making  rapid  progress  towards  the 
perfection  already  reached  by  descriptive  anatomy.  Bichat  and  his 
immediate  followers,  however,  admitted  as  distinct  tissues  only  the 
solid  parts  of  the  body,  which  in  reference  to  their  distribution  he 
arranged  into  classes,  or  ^'  systems,"  such  as  the  ^^  muscular  sys- 
tem," ^^  nervous  system,"  &c.  But  modem  anatomists  have  most 
clearly  demonstrated  that  many  of  the  fluids  may  justly  claim  a 
similar  designation. 

The  number  of  the  solid  tissueraas  been  variously  estimated  from 
seven  to  twenty.  The  following  table,  however,  in  which  only 
fifteen  are  enumerated,  will  be  found  to  answer  all  ordinary  pur- 
poses.    The  old,  and  most  easily  remembered  classification,  into 
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^^  general"  and  ^^  partial"  tissues,  t.  e.  tissues  that  are  fftund  hi  every 
part  of  t'  body,  and  those  that  exist  only  in  certain  localities,  is 
^  h#re  adapted :—  j   Vl  '  '         ^^  '  f 

J  y  Anow  or  cellalar  tissue. 
Gbnxbal  Tissues  (  ^  VawmlMr  tissue,  comprising  bloodvessel^  lyA^hatics, 
.  J  '*      and  lact6als« 

•  *  *  I  3.  NemAb  tissue.  ^ 

4.  Epithelial  tissue. 

5.  Pigmentary  tissue. 

6.  Adipose  tissue. 

7.  Muscnlar  tissue. 

8.  Fibrous  tissue. 
.                       9.  Yellow-elastic  tissue.  4|i 

Partial  Xtssvis  Uq  Cartilaginous  tissue,  including  fibro^rtilage. 

111.  Osseous  tissue. ^()4i\f,  ^^  i'.]') 

12.  Cutaneous  tissue.  ^K»2-ttv^~ '>x«-"'--^ 

13.  Muoons  membrane.r'>vvw  >  k^^) 

14.  Serous  membrane.  CSe-  /  •■'^3 
L5.  Glandular  tissue. 

These  fifteen  tissues  constitute  tha^tire  oi^anism  of  the  body, 
with  the  exception  of  *the  spleen,  crystalline  lens,  thyroid  body, 
enamel  of  the  teeth,  and  o§e  or  two  other  organs,  which  a^  pro- 
bably distinct,  but,  on  account  of  their  very  limited  distribution,  are 
not  usually  included  in  the  list  of  individual  thlftues.  The  beginner 
must  not,  however,  for  a  moment,  suppose  that  these  several  tissues 
are  ultimate  elementarj^  8^ctures.  Some  of  them,  indeed,  as  the 
vascular,  are  composed  of  several  tissues,  and  deserve  to  be  called 
^^ organs"  rather  than  tissues;  they  are  all  susceptible  of  being 
resolved  into  more  minute  parts  or  elements.  This  ultimate  analysis 
of  (he  tissues,  by  means  of  the  microscope,  into  their  true  ^^  ana- 
tomical elements,"  constitutes  the  great  advance  made  in  the  study 
of  the  organization  of  the  body  within  the  last  five  or  ten  years, 
and  establishes  a  subdivision  of  general  anatomy  almost  entirely 
unknown  to  Bichat. 

The  anatomical  or  constituent  elements  (called  also  ^^  microscopic 
elements,"  because  they  can  be  seen  only  with  the  microscope)  are 
few  and  simple,  and  must  be  carefully  distinguished  from  the  tissues 
which  they  form,  and  the  fluids  iiu|hich  they  are  suspended.  They 
are : —  ^ 

1.  Minute  particles,  termed  "granules,"  or  "molecliles."  These 
are  found  suspended  in  greater  or  less  quantities  in  all  the  fluids  of 
the  body;  but  they  difier  in  their  chemical  nature,  and  in  the  changes 
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to  wbich  they  are  subject,  according  as.  they  exist  m  the  "different 
fluids. 

2.  '*  Globules/'  or  ^^  cells/'  whfch  have  usually  a  spherical  out- 
line, and  consist  of  an  exceedingly  deliMte  membrane,  calfed  the 
''cell-wall,"  inclosing  a  fluid  or  semifluid  substance,  and^  in  most 
cases,  a  little  body,  termed  a  ''  nucleus.*^  They  exist  freely  sus- 
pended in  the  different  fluids ;  as,  for  instance,  in  the  Ufeod,  chyle, 
lympt,  and  also  as  large  collections,  compressed  so  closely  as  to  form 
solid  tissues.  * 

8.  Solid  matters,  ii^  the  form  of  fibres,  tubes,  membranes,  and 
homogeneous  masses,  which,  either  by  themselves,  or  in  conjunction ' 
with  cells,  enter  largely  into  the  formation  of  most  of  the  tissues. 

llie  fluids,  aside  from  the  fact  that  they  constitute  the  largest 
proportion  of  the  whole  body,*  are,  as  already  mentioned,  quite  as 
important  to  the  general  anatpmist  as  the  so-called  tissues ;  and  the 
same  may  also  be  said  of  the  gases  (oxygen,  nitrogen,  carbonic 
acid,  &c.)  found  dissolved  in  some  of  these  fluids ;  but  in  the  few 
following  pages  devoted  principally  to  the  solid  tissues,  only  the 
blood,  chyle,  and  lymph  will  llB  noticed. 

PHpiCAL  Properties'  of  the  Tissues. — The  general  physical 
properties,  such  as  consistence,  color,  weight,  and  elasticity,  belong, 
of  course,  to  the  animal  tissues.  During  life,  these  properties  are 
more  or  less  modified  by  the  great,  governing,  vital  forces,  and  the 
facts  ascertained  concerning  them  by  experiments  upon  dead  struc- 
tures, cannot,  therefore,  be  implicitly  retied  upon.  In  fact,  many 
of  the  properties  exhibited  after  death  are  wholly  incompatible 
with  life,  as,  for  instance,  the  coagulation  of  the  blood ;  while,  on 
the  other  hand,  a  still  greater  number  are  directly  concerned  in 
maintaining  this  condition.  Of  these  several  properties  a  few  may 
be  briefly  noticed. 

Consistence. — The  consistence  of  the  animal  tissues  varies  from 
the  stony  hardness  ^f  the  enamel  of  the  teeth  to  the  semifluid  con- 

*  The  relative  proportion  between  the  fluid  and  solid  parti  of  the  body,  al- 
though by  no  means  constant,  varying  greatly  in  different  individuals,  and  in 
the  Hame  indi^-idual  under  different  circumstances,  is,  nevertheless,  usually 
tuted  at  4  or  5  parts  of  the  former  to  1  of  the  latter.  These  figures,  however, 
can  be  only  approximately  true,  since  they  are  observed  by  weighing  a  dead 
body  b«fure  and  after  it  has  been  subject  to  a  thorough  desiccation  in  an  oven ; 
in  <'Xp<Tiineut  in  which  not  only  the  fluids  are  dried  off,  but  some  of  the  solid 
matters  deconipused  and  dissipated. 
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dition  of  fat.  AmwT  tissue,  however,  has  »  special  or  natural  con- 
sistence; which,  except  in  a  very  few  instances,  is  afmost  entirely 
dependent  upon  the  water  that  it  dbntains.  The  presence^of  water, 
whose  #DOunt  is  nearly  t|be*49ame  in  all  tissues  of  a  similar  nature, 
is  absolutely  necessary  to ^Uwr  existence^  as  tissues;  for,  deprived 
of  it,  they  diminish  in  sbmp  lose  their  natural  color,  become  hard 
and  pulverdble,  and  often*  cannot  be  distinguished  Irom  one  an- 
other, f 

Imowition. — The  tissues,  being  fdr  the  most  fart  of  a  somewhat 
loose  Gesture,  are  capable  of  taking  up  fluids  both  before  and  after 
death,  the  amount  depending  entirely  upon  the  looseness  of  the 
structure.  This  property  must  not,  however,  be  confounded  with 
that  of  absorption,  which  is  a  vital  process.  ^ 

Coagulation, — ^Many  of  the  fluids  that  enter  into  the  composition 
of  the  tissues,  as  well  as  a  number  of  others,  coagulate  or  solidify 
when  placed  under  favorable  circumstances.  Thus  thid  brain,  when 
first  removed  from  the  body,  is  soft  and  easily  lacerated,  but,  im- 
mersed for  a  time  in  hot  water,  alcohol,  a  solution  of  chloride  of 
zinc,  or  of  corrosive  ifublimate,  it  beqMoes  quite  firm  and  resisting, 
owing  to  the  coagulation  of  its  albuminous  element.  The  fibrine  of 
the  blood,  chyle,  and  lymjj^  by  exposure  *to  the  air  only,  jnfifers 
spontaneous  coagulation. 

Ulasticity. — All  the  tissues  possess  the  property,  during  life  at 
least,  of  resuming  to  a  certain  extent  their  natural  shape  and  size, 
after  having  been  stretched  or  compressed.  This  is  well  seen  in 
the  retraction  of  the  sEfn,  arteries,  and  yellow-elastic  tissue,  and  in 
the  return  of  the  child's  head  to  its  natural  shape,  when  it  has  been 
compressed  in  passing  through  the  pelvis  of  the  mother.  This  is  a 
very  different  property  from  muscular  contractility;  which,  as  will 
be  hereafter  shown,  is  a  vital  endowment. 

Dio8mo8i8.* — This  important  property,  possessed  alike  by  organic 
and  inorganic  matter,  was  first  pointed  out  by  M.  Dutrochet,  in  the 

*  The  substitution  of  a  new  term  for  the  two  that  have  been  in  use  ever 
since  the  discoveigr  of  the  property  which  they  designate,  needs  no  apology. 
It  has  been  generally  acknowledged  that  the  words  ezosmosis  (st,  out  of,  and 
MOftof,  impulsion),  and  endosmosis  (tv6w,  within,  and  wsfMi),  the  former  denoting 
the  weaker  and  the  latter  the  stronger  current,  were  unfortunately  chosen, 
since,  as  explained  in  the  text,  the  weaker  current  may  be  passing  into,  and 
the  stronger  out  of,  a  cavity.  The  term  diosmosis  (dta,  through,  and  wtfAOi) 
may  apply  to  either  or  to  both. 
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early  part  of  the  present- century.*  It  consists  itt  the  permeabi^jr 
of  tissues  to  fluids  and  gases ;  or,  more  explicitly,  in  the  imbibition 
and  interchange  of  &iids  and  gases^  through  thin  membranous  struc- 
tures ;  and,  although  thus  simple  in  its  nature,  the  manner  and  cir- 
cumstances of  its  manifestation,  are  akaiMi  as  various  as  the  pheno- 
mena of  life  itself. 

The  elucidation  of  this  process  belongs  ralfter  to  the  physiologist 
than  to  the  anatomist,  but  a  few  of  its  laws  may  be  stated  here. 

1.  Diosmosis  may  exhibit  itself  as  the  result  of  pressure  alone. 
Separate  two  portions  of  water  by  an  animal  membrane  (a  piece  of 
bladder  or  intestine,  for  instance),  so  that  there  shall  be  greater  ^ 
pressure  upon  one  side,  and  in  the  course  pf  a  few  hours  a  perfect 
eqdpoise  will  be  established  by  the  transfer,  or  diosmosis  of  a  suffi- 
cient amount  of  the  fluid  through  the  intervening  membrane. 

2.  Diosmosis  will  occur  when  two  different  fluids,  having  an 
affinity  for  each  other,  are  separated,  as  in  the  former  case,  and 
allowed  to  remain  some  time  in  this  situation.  The  transudation 
results  solely  from  the  affinity  which  the  fluids  have  for  each  other, 
and  for  the  membrane,  and  this  sometimes  occurs  even  in  opposition 
to  pressure.  Thus,  if  a  strong  solution  of  common  silt  is  closely 
secur^  in  a  bladder,  and  immersed  in  pure  water,  in  a  short  time 
the  inclosed  fluid  will  be  found  considerably  increased,  and  the  sur- 
rounding water  diminished  in  quantity.  Moreover,  the  latter  will 
now  have  a  decidedly  saline  taste,  showing  that  some  part  of  the 
solution  escaped  from  the  bladder,  although  a  larger  quantity  of 
water  passed  into  it.  It  will  thus  be  seen  that  two  currents  of  un- 
equal force  are  established  through  the  separating  medium  ;  and,  if 
sufficient  time  is  allowed  for  the  experiment,  they  will  continue  to 
flow  until  the  two  fluids  have  acquired  a  uniform  density,  and  if, 
when  this  has  been  accomplished,  there  is  unequal  pressure  upon 
the  membrane,  a  single  current  will  continue  to  flow,  as  in  the 
former  case.  If  the  relations  of  the  tWo  fluids  are  reversed,  the 
water  put  into  the  bladder  and  the  salipe  solution  around  it,  the 
currents  will  be  reversed  also,  the  stronger  directed  from  and  the 
weaker  into  the  bladder. 

3.  If  a  membrane  separates  a  fluid  from  a  substance  that  is  solid, 
but  soluble  in  it,  as,  for  instance,  dry  salt  and  water,  or  gum  and 

♦  Although  the  credit  of  the  first  analjaia  of  this  property  is  due  to  the 
illustrious  Frenchmau,  physiologists  are  also  greatly  indebted  to  Prof.  J.  K. 
Mitchell,  of  Philadelphia,  for  many  useful  facts. 
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wal^,  the  fluid  will  permeate  the  membrane  to  combine  with  the 
salt  or  gum^  erelh  when  opposed  to  gravity.  When,  however,  a 
portion  is  dissolved,  a  feeble  reverse  current  is  ^ablished,  as  in  the 
former  case. 

As  has  been  already  iiitimated,  it  is  absolutely  necessary  in  all 
these  cases  that  the  separated  subatan^es,  whether  fluid  or  gaseous, 
should  have  an  affinityTor  each  other.  If  oil  and  water,  or  any  other 
dissimilar  immiscible  fluids  are  used,  no  interchange  will  occur.  It  is 
also  equally  necessary  that  one  at  least  of  tbe  two  fluids  or  gases 
(for  the  same  law  governs  both)  should  have  an  affinity  for  the  mem- 
'brane ;  no  matter  how  porous  the  septum  may  be,  provided  it  has 
no  large  holes,  unless  this  condition  exists,  there  will  be  no  transu- 
dation ;  and,  on  the  other  hand,  all  other  things  being  equal,  in 
proportion  to  the  strength  of  this  affinity  will  be  the  strength  of  the 
diosmotic  currents. 

Chemical  Properties  of  the  Tissues. — By  means  of  chemical 
analysis  the  human' body  may  be  resolved  into  its  ultimate  elements,* 
which  are  the  same  as  the  elements  of  the  inorganic  kingdom.  The 
number  of  tnese  simple  or  elementary  substances  known  to  exist  in 
the  body,  is  seventeen.  They  are  oxygen,  hydrogen,  carbon,  sitro- 
gen,  phosphorus,  sulphur,  chlorine,  fluorine,  potassium,  sodium,  cal- 
cium, magnesium,  iron,  silicon,  manganese,  aluminum,  and  copper. 
Of  these,  the  four  or  flve  first  mentioned  are  far  more  abundant 
than  all  the  others ;  those  last  named  occur  only  in  the  smallest 
quantities. 

The  combinations  of  these  chemical  elements  are  very  different 
from  those  found  in  vegetable  structures,  and  differ  still  more 
widely  from  those  composing,  inorganic  bodies.  Throughout  the 
whole  inorganic  world,  simple  substances  or  elements  unite  in  twos, 
forming  binary  compourhdB^  which  maintain  their  individual  exist- 
ence until  exposed  to  decomposing  influences  stronger  than  their 
combining  affinity.  In  the  organic  kingdom,  however,  the  preserv- 
ing influence  of  a  vital  force  permits  a  more  complex  union.  In 
plants,  the  most  common  combination  is  the  ternary.  Vegetable 
tissues  are  almost  entirely  composed  of  carbon,  oxygen,  and  hydro- 
gen ;  and,  when  deprived  of  life,  and  exposed  to  the  destructive 
'agencies  of  air,  water,  and  caloric,  they  resolve  themselves  into 

*  The  student  must  not  fail  to  note  the  distinction  between  ultimate  chemical 
and  ultimate  anatomical  elements. 
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binary  compounds.  In  animal  structures,  which  possess  a  miic& 
higher  grade  of  vitality  than  vegetables,  we  find  the  most  complex 
combinations ;  in  ttee,  nitrogen  is  added,  formiDg,  with  the  three 
just  mentioned,  quatematy  eompoundsy  which  are  much  more  liable 
to  decomposition  than  vegetable  structures.  In  the  chemical  analy- 
sis of  animal  substances,  however^  we  do  not  ^pme  immediately  upon 
these  ultimate  elements,  but  upon  compound  bodies,  some  of  which 
belong  to  the  mineral,  and  some  to  the  animal  kingdom.  In  the 
analysis  of  bones,  we  first  separate  them  into  their  organic  or  ani- 
mal, and  inorganic  or  earthy  constituents ;  the  latter  consisting  of 
phosphate  and  carbonate  of  lime,  chloride  of  sodium,  &c. ;  and  the 
former,  of  fibrin,  albumen,  fat,  and  other  ternary  and  quaternary 
compounds.  These  animal  and  mineral  compounds  are  called  imme- 
diate, or  proximate,  constituents;  and  both,  when  submitted  to  far- 
ther analysis,  yield  the  chemical  elements  already  mentioned. 

The  proximate  inorganic  substances  of  the  body  are  numerous, 
and  widely  diffused,  and  subserve  most  important  purposes  in  the 
performance  of  many  of  the  functions.  '  Water,  for  example,  is  a 
component  part  of  every  tissue  and  organ,  and  of  every  secreted 
substance,  whether  solid  or  fluid ;  and,  although  of  a  passive  nature, 
is  absolutely  essential  to  the  vital  forces.  Although  these  inorganic 
constituents  are  numerous  and  largely  distributed,  none  of  them, 
excepting,  probably,  the  saline  and  iron  elements  of  the  blood,  take 
any  active  part  in  the  great  vital  processes ;  this  is  the  office  of  the 
organic  bodies. 

The  proximate  organic  substances,  notwithstanding  their  chemi- 
cal elements  are  few,  are  as  numerous  and  as  plentifully  distributed 
as  the  inorganic.  They  are  all  composed  of  carbon,  oxygen,  hy- 
drogen, and,  with  one  or  two  exceptions,  nitrogen.  The  ternary , 
or  non-nitrogenized,  are  fat,  sugar  of  milk,  and  one  or  two  others. 
The  quaternary  (in  which  nitrogen  is  present)  are  albumen,  fibrin, 
casein,  gelatin,  chondrin,  alcoholic  extractive,  aqueous  extractive, 
salivin,  kreotin,  pepsin,  globulin,  mucus,  honey  matter,  pigment, 
hematin,  pyin,  urea,  uric  acid,  and  certain  principles  of  the  bile. 
These  several  substances  are  the  immediate  and  active  agents,  by 
which  the  vital  functions  are  carried  on.  They  differ,  however, 
very  greatly  in  their  importance  to  the  economy,  in  the  com- 
plexity of  their  composition,  and  in  the  circumstances  under  which 
they  are  produced.  Thus,  albumen,  fibrin,  casein,  gelatin,  and 
perhaps  one  or  two  others,  form  a  class  whose  office  is  decidedly 
higher  than  that  of  the  others.     By  their  superior  vital  endowment 
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(nd  not  in  consequence  of  their  chemical  composition)  they  have 
the  power  of  eliminating  from  certain  fluids  substances  precisely 
similar  to  themselves  in  composition,  and  pomessed  of  the  same 
vital  properties.  They  are,  indeed,  highly  vitalized  organs,  whose 
true  qualitative  and  quantitative  chemical  analysis  has  probably 
never  yet  been  made.  ^It  is  true  that  in  nearly  all  the  recent  works 
on  obemistry,  tables  of  the  composition  of  each  are  given ;  but  in 
the  hands  of  the  chemist  these  substances  are  dead,  their  charac- 
teristic properties  are  lost,  and  who  can  say,  with* any  degree  of 
certainty,  that  in  this  condition  their  elements  are  the  same,  in 
quality  and  quantity,  as  in  the  living  state  ? 

The  other  organic  constituents  perform  -rather  a  secondary  part 
in  the  animal  economy,  with  the  exception,  perhaps,  of  the  fatty 
matters  of  the  brain,  whose  uses  are  not  yet  certainly  ascertained. 

Vital  Properties. — By  the  term  vital  property,  is  to  be  under- 
stood that  peculiar  principle  existing  in  all  organic  substances,  by 
which  they  are  enabled  to  resist  the  decomposing  influences  that 
constantly  suiround  them,  and  to  perform  certain  funotiotts  which,  in 
their  physical  capacity  alone,  would  be,  as  far  as  we  know,  entirely 
impossible.  In  the  animal  creation,  this  property  manifiests  itself 
in  three  principal  modes,  and  has  hence  been  divided  into  as  many 
kinds,  otherwise  called  powers  or  forces.  These  are :  1,  the  motor 
force  or  power  (contractility),  producing  motion ;  2,  the  sensitive 
power  (sensibility),  producing  sensation;  8,  the  nutritive  power, 
producing  nutrition. 

1.  Motion. — Contractility,  or  the  power  to  contract  (in  the  vital 
sense  of  the  word)  upon  the  contact  of  certain  stimuli  is  the  special 
property  of  muscular  fibre.  In  order  to  excite  this  property,  which, 
when  not  disturbed,  remains  in  a  latent  or  dormant  state,  the  stimu- 
lant may  be  applied  directly  to  the  tissue,  or  to  one  of  its  nerves. 
In  either  case,  the  musde,  if  it  is  one  of  these  organs  upon  which 
the  experiment  is  made,  will  be  seen  to  diminish  in  length,  and  en- 
large or  swell  out  transversely ;  and,  if  its  minute  fibres  are  examined, 
they  wiU  be  found  changed  from  a  perfectly  straight  to  a  zigzag 
direction.  The  stimuli  may  be  a  mechanical  or  chemical  agent,  or 
some  influence  generated  in  the  nervous  centres.  Some  of  the  other 
tissues  also  are  said  to  possess  vital  contractility ;  but  upon  this 
point  physiologists  are  not  agreed.  It  is  true  that  some  of  them 
shrink  upon  the  application  of  certain  excitants,  but  it  cannot  be 
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positively  asserted  that  this  shrinking  is  the  effect  of  the  same  force 
that  generates  ordinary  muscular  contraction. 

2.  Sensation, — It  is  the  office  of  the  nerves  not  only  to  conduct 
influences  from  the  brain  and' spinal  cord  to  the  muscles  in  the  exer- 
cise of  the  will,  but  also  to  convey  to  these  centres  impressions  made 
upon  particular  parts  of  the  body,  which  parts  are  supplied  with 
sentient  nervous  filaments,  and  are,  therefore,  said  to  possess  sensi- 
bility. Now,  although  it  is  by  the  brain  that  these  impressions 
are  properly  received  and  recognized,  yet  there  is  doubtless  some 
change  in  the  nerves  of  the  part  upon  which  they  are  first  made  ; 
and  the  sensibility  of  any  part  is  proportioned  to  the  number  of  its 
sentient  nerves.  Thus,  the  hair,  nails,  epidermis,  and  some  other 
structures  are,  in  all  probability,  entirely  destitute  of  sentient  nerves, 
or  in  fact  nerves  of  any  kind  ;  they  are,  therefore,  wholly  insensible. 
On  the  other  hand,  the  extremities  of  the  fingers,  the  skin  of  which 
contains  a  close  network  of  nervous  filaments,  are  the  most  sensible 
parts  of  the  whole  body. 

3.  Nutrition. — The  nutritive  principle  or  force  is  the  common 
property  of  both  animals  and  vegetables ;  and  is,  therefore,  more  uni- 
versally distributed  than  either  contractility  or  sensibility,  which  are 
limited  to  the  animal  creation.  Its  operation  consists  in  the  elimi- 
nation of  certain  substances  precisely  similar  to  those  in  which  the 
power  is  located.  In  the  full-grown  animal,  its  principal  object  is 
to  repair  the  waste  which  is  constantly  going  on  in  every  part  of  the 
body. 

Development  of  the  Tissues. — It  may  surprise  the  young  stu- 
dent, but  it  is  nevertheless  true,  that  the  human  body,  with  all  its 
apparent  complexity  of  organs  and  tissues,  has  its  origin  in  a  minute 
cell,  or  sac,  readily  seen  by  means  of  the  microscope,  and  so  nearly 
resembling  that  from  which  the  inferior  animals,  and  even  that  from 
which  some  vegetables  originate,  that  it  is  often  impossible  to  dis- 
tinguish them  from  one  another.  Retracing  the  steps  by  which  the 
perfect  body  has  arrived  at  its  matured  state,  we  find  this  primordial 
cell  in  the  ovary  of  the  female.  Here  it  presents  itself  as  a  small 
spherical  body,  consisting  of  a  delicate  homogeneous  membrane, 
which  incloses  a  drop  of  fluid  and  an  exceedingly  minute,  dark  body, 
called  the  nucleus^  or  germinal  spot.  From  this  cell,  or  vesicle, 
with  its  fluid  and  nucleus,  the  entire  animal  body  is  developed.  In 
order  to  form  a  clear  idea  of  the  manner  in  which  this  takes  place, 
it  is  necessary  to  examine  the  analogous  process  in  plants,  in  which 
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mplex  and  more  easily  studied.  It  was  tha  diacorery  of 
this  cell-formation  in  vogolablea,  wliich  firet  led  physiologists  to  sus- 
pect the  existence  of  a  similar  development  of  animals. 

If  a  drop  of  the  juice  found  in  the  fruit  of  the  common  snow-berry 
or  honeysuckle,  is  examined  with  a  microscope  of  medium  power,  it 
will  be  seen  to  consist  of  a.  collection  of  small  polyhedral  or  spheri- 
cal oells,  surrounded  by  a  transparent  fluid.  Each  cell  is  composed 
of  a  thin  homogeneous  capsule,  which  contains  a  colored  or  colorleea 
fluid,  and  one  or  more  dark  granular  bodies,  attached  to  its  inner 
surface.  The  surrounding  fluid,  called  the  blastema*  is  very  similar 
to  that  inclosed  by  the  cell ;  and  there  may  be  observed  floating  in 
it  numerous  little  granules,  or  corpuscles,  precisely  like  thoae  upon 
the  inside  of  the  cells.  Now,  previous  to  the  formation  of  the  cells, 
there  exists,  as  was  demonstrated  by  Schleiden,  only  the  fluid  or 
blastema,  and  the  little  granules,  or  eytohla»t»,'\  as  they  are  termed; 
but,  by  a  mysterious,  unknown  power,  some  of  these  cytoblasts 
increase  in  size,  and  from  the  surface  of  each  arises  a  delicate  mem- 
brane, compared,  by  Quain,  to  a  watch-crystal ;  this,  continuing  to 
enlarge,  ultimately  incloses  the  granule,  which  now  appears  attached 
to  its  inner  surface  (Fig.  2).  In  this  way  a  perfect  cell  is  formed ; 
what  was  before  a  cytoblast,  is  now  a  nucleus;  and  the  delicate 
membrane,  which  elevated  itself  from  the  surface  of  the  cytoblast, 
has  become  the  cell-wall.  But  the  student  may  ask,  whence  cornea 
the  contained  fluid  ?  This  is  readily  answered ;  it  enters  the  cell 
from  without,  by  diosmosis.  When  fully  formed,  the  cell-wall  enters 
immediately  upon  its  duties ;  which,  in  general  terms,  consist  in  the 
absorption  of  the  surrounding  fiuid,  the  elaboration  of  certain  ma- 
terials from  it,  and  tho  rejection  of  others.  These  functions,  how- 
ever, are  variously  modified  in  the  several  species  of  plants.  Thus, 
in  thoae  of  the  lowest  order,  aa  the  mould  and  the  yeast-plant, 
each  cell  is  independent,  and  the  entire  plant  is  only  a  collec- 
tion of  these  cells,  which  reproduce  themselves  indefinitely.  But 
in  plants  of  a  higher  organization,  each  primordial  cell  performs  a 
particular  part  in  the  development  of  some  special  substance,  which 
substance  is  itself  partly  composed  of  cells  possessing  a  similar 
power.  The  changes  which  the  cells  undergo  in  thus  advancing 
to  a  state  of  organization  higher  than  that  of  simple  independent 
organs,  are  very  numerous ;  but,  for  want  of  space,  they  canoot 
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all  be  enomerated  here.  It  must  suffice  to  state  :  1,  that  they  may 
increase  in  size ;  2,  alter  ia  shape  bo  as  to  become  polyhedral, 
flattened,  fusiform,  or  tubnlar;  3,  coalesce  to  form  tubes,  or  canals; 
4,  become  filled  np  by  secondary  deposits,  and  elongated  into  fibres; 
and,  lastly,  may  generate  new  cells  upon  their  interiors,  in  order  to 
snpply  the  places  of  the  mother-cells,  which,  in  the  course  of  time, 
mptnre  utd  are  absorbed. 

In  the  animal  economy,  the  general  structure  and  functions  of 
the  ori^al  cells  do  not  differ  materially  from  those  of  vegetables ; 
bat  the  manner  in  vhich  these  little -bodies  become  transformed  into 
different  tissues,  requires  separate  mention.  It  has  been  already 
stated,  that  the  original  cell  or  cells,  found  in  the  orary  of  the 
female,  hare,  apparently,  nearly  as  simple  a  structure  as  those  of 
the  vegetable  mould,  the  simplest  of  all  organized  substaDces ; 
not  the  least  indication  can  be  observed  of  the  changes  which 
they  are  afterwards  to  undergo.  These  cells,  however,  under  cer- 
tain circumstances,  increase  in  number,  and  are  arranged  into 
groups.  The  cavities  of  some  become  the  seat  of  an  interstitial 
deposit,  whose  character  differs  in  the  different  groups.  These 
groups,  at  first  irregular  and  misshapen,  assume 
after  a  while  a  definite  form ;  the  deposit  in  ^'S-  ^■ 

their  cells,  meantime,    changes   in  color   and 
increases  in  consistence;  and  now,  for  the  first 
time,  may  be  recognized  the  outline  of  seme 
organ  or  part  of  the  future  body — it  may  be  a 
liver,  an  arm,  or  a  leg,  the  distinction  being  yet 
very  obscure.     These  changes  continue,  the 
separate  divisions  increase  in  size,  become  more 
and  more  consistent,  and  their  outline  still  more 
distinct,  and  it  is  not  long  before  some  definite 
shape  IS  given  to  the  wuole.     lo  all  of  tnese    ud  niici»ua  c<iu>. 
various  changes,  cells  are  the  active  organs, 
but  what  determines  their  grouping  and  the  interstitial  changes  that 
they  undergo,  is  still  a  mystery,  and  in  all  probability  will  ever 
remain  80. 

The  development  of  the  different  organs  and  tissues  oonnsts  then 
only  in  a  multiplication  of  cells.  The  manner  in  which  this  multi- 
plication occurs,  is  as  follows  :■ — 

1.  New  cells  may  form  upon  pre-existing  cytoblasts,  the  latter  be- 
coming the  nnclei  of  the  former  (Fig.  3).  Thiese  nttclei  may  increase 
in  sixe,  but  always  less  rapidly  than  the  cell-wall,  or  they  may  dis^ 
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pear  altogether.  Of  the  origin  of  the  cjtoblasts  nothing  certain  is 
known.  Schleiden  and  Schwann  suppose  that  they  result  from  an 
aggregation  of  matter  around  a  still  smaller  body,  called  a  nucleolu9; 
but  this  is  only  transferring  the  difSculty ;  the  question  then  arises 
as  to  the  origin  of  the  nucleolus. 

2.  New  cells  may  be  generated  by  the  nuclei  of  pre-existing  cells 
(Fig.  3).  In  this  case,  several  cells  are  usually  produced  by  one 
nucleus,  which,  by  a  species  of  cleavage  or  duplication,  furnishes 
for  these  nuclei  new  creatipns.  The  latter  are  at  first  contained 
within  the  mother  ceH,  which-,  after  a  while,  is  ruptured  or  liquefied. 

Rg.  2. 
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Tiew. 

8.  A  new  cell  may  be  formed  by  the  agglomeration  of  certain 
substances  in  the  blastema,  without  the  aid  of  pre-existing  cytoblasts, 
or  cells,  and  afterward  acquure  a  nucleus  (3chwann). 


Fig.  8. 
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PluL  ihowinf  dvpUoatton  or  eleftrage 
of  cells. 


Maipiifled  flgnre  of  tbe.7eMti>IaDt,  Sa^Oianmfoa 
ceremsioB.    (After  lAeyea.) 


4.  New  cells  may  sprout,  as  it  were,  from  the  sides  of  other  cells, 
as  is  observed  in  the  yeast-plant  (Fig.  4). 

Formation  of  Tissues  from  Cells. — In  the  production  of  the  seve- 
ral tissues  of  the  body,  the  cells  undergo  certain  changes,  who^e 
nature  varies  with  that  of  the  tissue  to  be  formed.  As  already 
mentioned,  all  the  tissues  of  the  body  can  be  reduced  to  three 
microscopic  elements;   namely,  molecules  or  granular  cells,  and 
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Fig.  6. 


fibres,  tubes,  or  homogeneous  membrane,  together  with  a  quantity 
of  amorphous  matter.  In  the  production  of  simple  fibre,  an  entire 
transformation  of  the  cell  is  necessary,  which  takes  place  in  the  fol- 
lowing modes : — 

1.  By  increasing  in  size,  in  particular  directions,  cells  may  become 
elongated,  fusiform,  or  prismatic,  and 
after  the  cell-wall  has  become  thickened, 
may  be  divided  into  longitudinal  strips, 
or  fibres.  These  fibres  are  at  first  so 
closely  adherent  as  to  present  the  ap* 
pearance  of  a  single  large  fibre;  but 
they  soon  separate ;  and,  if  a  close  ex- 
amination is  made,  the  nucleus,  which 
is  afterwards  absorbed,  will  be  seen  ly- 
ing in  their  midst.  Where  a  fibre  of 
considerable  length  is  to  be  formed,  a 
union  of  the  extremities  of  several  cells 
occurs,  so  that  when  the  fibre  is  com- 
pletely formed,  there  may  be  no  break. 
In  the  development  of  some  of  the  tis- 
sues, the  muscular,  for  example,  the 
cells  are  disposed  in  parallel  rows,  and 
uniting  at  their  elongated  extremities, 
ultimately  form  bundles  of  parallel 
fibres.  But  in  the  production  of  fibrous 
membranes,  cellidar  tissue,  and  other 
structures,  whose  fibres  cross  each  other 
in  every  direction,  no  such  arrangement 
obtains,  and  the  split  extremities  of  tUe 
elongated  tells  braneh  out  on  all  sides.'*' 

2.  While  changes  of  figure  and  size  are  going  on  in  a  cell,  its 
wall  and  inclosed  matters  may  also  become  altered.  Thus,  for 
instance,  the  cells  of  the  cuticle,  when  first  formed,  are  soluble  uk 
acetic  acid,  but  they  soon  lose  this  property  in  consequence  of 
changes  in  the  cell-wall.  In  the  adipose  and  pigmentary  tissues, 
the  inclosed  matter  of  the  cells  does  not  present  its  characteristic 
appearance  until  some  time  after  their  first  development. 

3.  It  is  probable,  but  by  no  means  .<;ertain,  that  cells  having 


nerelopOMiit  of  tba  anoUr  tUfua 
(white  flbroas  element).  4.  Nucleated 
eells,  of  a  rounded  Ibrm.  6,  8,  7.  Tbe . 
■ame,  elongated  In  different  degrees,  and 
branching.  At  7,  the  elongated  eztre- 
mitlea  hare  Joined  others,  and  ara  already 
iiwminlng  a  dlttlnottj  flbronfl  character. 
(Schwann.) 


*  Henl6  is  of  opinion  that  in  tbe  deyelopment  of  these  latter  tissues  the  blas- 
tema itself  is  converted  into  fibres  without  the  agency  of  cells,  or  cytoblasts. 
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arranged  themselTes  into  rows,  may  form  canals  by  the  absorption 
of  their  opposed  sides,  instead  of  splitting  into  fibres. 
Changes  in  the  relations  of,  cells  ocoor  in  several  ways. 

1.  Cells  may  remain  entirely  independent,  and. in  this  condition 
constitute  an  essential  element  of  certain  fluids,  as  in  the  blood, 
lymph,  and  chyle,  in  which  they  are  freely  suspended,  as  in  a 
blastema.* 

2.  They  may  become  isolated  by  the  derelopment  between  them, 
of  fibres  which  soon  constitute  the  greater  part  of  the  tissue. 

3.  They  may  become  mclosed  by  new  cells,  thus  forming  complex 
cells,  as  alrcfftdy  mentioned. 

4.  They  may  become  airanged  upon  the  surfiMDe  of  a  basement 
membrime  of  a  fibrous  character.  This  is  the  case  in  the  epithelia 
of  serous  and  mucous  surfaces. 

The  development  of  all  th^  tissues  takes  place  after  one  or  more 
of  the  preceding  modes,  but  it  has  been  supposed  by  Henl^.  and 
Mandl  that  tissues  may  also  o^ginate  from  the  blastema,  tfnd  even 
from  the  nuclei. 


AREOLAB,  OE  CELLULAR  TISSUE. 

The  areolarf  (cellular)  tissue,  is  that  soft,  white,  filamentouSi  and 
cotton-like  substance,  found  in  greater  or  less  abundance  in  every 
part  of  the  body.  Examined  closely,  it  will  be  seen  to  consist  of 
minute  threads,  or  filaments,  crossing  each  other  in  every  conceiva- 
ble direction,  and  forming  meshes,  or  interspaces,  of  various  sises 
and  shapes,  which  communicate  with  each  other  on  every  side.  In 
the  natural  condition,  these  interlinear  spaces  (areolse)  are  ex- 
ceedingly small,  and  in  order  to  be  readily  seen  must  be-disiended 
with  air  or  fluid.  They  are  said  to  contain  a  minute  quantity  of 
ierous  or  albuminous  fluid,  but  this  has  never  yet  been  obtained  in 
a  separate  state,  and  it  is  most  probable  that  it  is  present  only  in 
the  form  of  a  vapor,  which  keeps  the  tissue  moist  and  soft. 

Although  possessing  the .  same  general  characters  in  all  parts  of 

*  Mandl  oontenda  that  the  blood-globule  is  only  a  nacleos  of  a  pre-ezisUng 
cell,  whose  walls  have  become  liquefied. 

t  The  term  "  areolar"  is  preferable  to  "  cellular/'  as  the  latter  is  frequently 
applied  to  structures  composed  of  cells. 
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the  body,  areolar  tissue  subserve^  a  variety  of  purposes,  and  has 
received  different  names  in  different  situations.  Thus  it  forms  a 
general  investment  for  the  body  immediately  beneath  the  skin 
(termed  the  subcutaneous  areolar  tissue),  connecting  this  structure 
to  the  subjacent  organs,  and  allowing  that  degree  of  mobility  which 
each  particular  region  requires.  Placed  beneath  the  mucous  and 
serous  membrane,  it  is  called  respectively  $fibmueou8  and  nUf^eraus 
areolar  titnitf,  and  here,  too^  its^  office  is  principally  that  of  a  con- 
necting medium.  Again,  it  forma  a  special  covering  for  every  sepa- 
rate organ,  and  in  these  situations  is  termed  investing  areolar  tiesue. 
Lastly,  it  is  an  essential  element  in  the  minute  texture  of  all  the 
compound  structures,  however  different  in  general  character  or  func- 
tions ;  here  it  is  called  eanetituent  areolar  tisitie.  While,  therefore, 
in  the  human  body  this  tissue  is  everywhere  present,  it  has  many 
distinct  uses ;  being  in  one  place  a  medium  of  attachment ;  in  an- 
other, an  investing  membrane ;  and,  in  another,  a  constituent,  or 
parenchymal  element. 

In  consequence  of  its  remarkable  extensibility  and  elasticity, 
areolar  tissue  allows  large  dropsical  accumulations  to  take  place  in 
its  interstices,  and  returns  again  to  its  natural  condition  when  the 
fluid  is  removed.  In  many  situations,  as  beneath  the  skin  of  the 
arm-pits,  groins,. and  scrotum,  its  texture  is  loose  and  open  and 
easily  lacerated ;  but,  when  intimate  union  is  necessary,  it  is  ex- 
tremely dense  and  strong,  and  with  difficulty  torn  asunder. 

Areolar  tissue  Assesses  little  or  no  sensibility.  In  the  living 
subject  it  may  be  cut  or.  torn  in  any  direction,  without  producing 
pain,  except  what  may  arise  from  injury  to  nervous  filaments  pass- 
ing through  it  to  adjacent  parts.  The  presence  of  these  nerves  will 
also  explain  the  pain  produced  by  boils  and  other  collections  of  pus 
beneath  the  skin  and  mucous  membrane.  This  tissue  is,  however, 
endowed  with  a  species  of  vital,  or  organic  contractility.  It  shrinks 
Ufoa  the  application  of  certain  stimuli.  This  property  differs  from 
muscular  contractility,  in  not  manifesting  itself  under  the  influence 
of  electricity  or  galvanism,  in  being  entirely  beyond  the  control  of 
the  nervous  system,  and  in  disappearing  immediately  after  deaths 
All  areolar  tibsue,  however,  is  not  endowed  with  this  power ;  hence 
the  division  made  by  some  anatomists  into  erectile  and  non-erectile 
areolar  tissue.  It  is  well  seen  in  the  wrinkling  of  the  skin,  more 
particularly  that  of  the  scrotum,  when  exposed  to  cold ;  and,  also, 
according  to  MUller,  in  the  erection  of  the  nipple. 

Areolar  tissue  is  highly  absorbent ;  but  the  rapid  disappearance 
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of  dropsical  coUflCtiona,  whicli  is  some^mes  noticed,  is  probably  dne 
to  the  Teasels  that  pass  throogh  it,  rather  thaa  to  any  inherent 
power  in  the  tisane  itself. 

By  boiliog,  areolar  tisane  may  be  almost  entirely  oonTerted  into 
gelatin.  This  is  the  result  of  a  cheftiical  change  prodnced  by  the 
hot  water ;  a  fact  that  must  be  borne  in  mind,  becanse  all  the  organs 
of  the  body,  contaiiiing  more  or  less  of  this  tiasoe,  will  famish  a 
certain  amount  of  gelatin,  when  snbmitted  to  this  process. 

i^rutture. — Tbe  delicate  transparent  filaments  and  small  mem- 
branona  bands,  recognized  by  the  naked  eye  as  composing  the  entire 
mass  of  areolar  tiasoe,  are  found  under  the  microscope  to  consist  of 
-still  smaller  filaments,  which  are  pQrfectly  transparent,  and  measur- 
iog  about  j^^gg  of  an  inch  in  diameter.  These  mionte  fibres  are 
arranged  into  various  used  bundles  (Fig.  6),  are  undnlatbg  or  wavy 


ng.  6. 


Kg.  7. 


in  their  direction,  and  always  lie  parallel 
in  the  same  bundle.     It  tias  been  also  ob- 
aerred  that,  although  they  may  pass  from 
one  bundle  to  another,  they  never  anas-     ,^^ 
tomoae  or  divide.  in  uuir  utam  nu 

Intermixed  with  these  white  or  trans^  "t^l^t^ 
parent  fibres,  another  kind  has  been  lately  ""s*"*  taMewiw  <*  •n.uoiddn, 
demoostrated,  especially  iQ  the  aubmucous  txuMaimt.  (iMnunonnuB^ 
and  aubserouB  areolar  tissue.    They  are 

called  the  yellow  elastic  fibres  (Fig.  7),  from  their  almost  exact  simi- 
larity to  the  compound  fibre  of  the  yellow  elastic  tisane.  They  are 
colorless,  but  have  a  well-defined  outline ;  they  are  not  collected  into 
bundles,  bat  mixed  indiscriminately  with  the  other  variety,  and  are 
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remarkable  for  their  tendency  to  curl  up.  In  order  to  see  them 
plainly,  it  is  necessary  to  moisten  the  tissue  with  acetic  acid,  which 
renders  the  white  filaments  indistinct.  The  size  of  this  fibre  varies, 
being  sometimes  as  small  as  that  of  the  white,  and,  again,  many 
times  larger. 

As  previously  mentioned,  areolar  tissue  has  very  few  proper  ves- 
sels or  nerves.  It  is  not,  therefore,  highly  organized,  as,  indeed, 
might  be  inferred  from  the  readiness  with  which  it  is  destroyed 
by  inflammation;-  it  is  regenerated,  however,  with  almost  equal 
rapidity,  surpassitig  in  this  respect  all  the  other  tissues,  except  the 
epithelial. 


VASCULAR  TISSUE. 

This  tissue,  as  its  name  indicates,  consists  of  vessels ;  and,  as  will 
be  understood  after  its  structure  has  been  described,  is  more  properly 
an  organ  than  a  simple  tissue.  It  admits  of  two  principal  divisions, 
namely,  bloodvessels  and  lymphatics. 

Bloodvessels. — The  bloodvessels  form  a  system  of  membran- 
ous elastic  tubes,  of  various  sizes,  distributed  throughout  every 
organ  and  tissue  of  the  body,  for  the  purpose  of  circulating  the 
blood.  They  are  divided  into  two  classes,  arteries  and  veins ;  to 
which  is  i9ometimes  added  a  third,  called  the  capillaries.  The  arte- 
ries originate  by  two  large  trunks  from  the  ventricles  of  the  heart, 
from  which,  branching  out  in  every  direction,  they  conduct  the  blood 
to  all  parts  of  the  body.  The  veins,  on  the  contrary,  commence  in 
the  remote  part^  of  the  body  by  small  radicles,  which  unite  to  form 
large  trunks.  They  communicate  with  the  auricles  of  the  heart, 
and  return  the  blood  to  this,  the  central  organ  of  the  circulation. 
The  capillaries  are  a  network  of  delicate  vessels,  intermediate  be- 
tween the  terminal  branches  of  the  arteries  and  the  rootlets  of  the 
yeins,  but  not  properly  distinct  from  either. 

Arteries. — ^The  arteries  are  of  two  kinds,  namely,  the  systemic 
and  the  pulmonic.  The  former  carry  florid  blood  to  the  system  at 
large,  and  the  latter  dark  blood  to  the  lungs.  Thus,  taking  the 
heart  as  the  starting-point,  two  main  trunks  pass  oS"  from  the  two 
ventricles  of  this  organ,  one  called  the  pulmonary  artery,  and  the 
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other,  the  aorta ;  and  these,  diyiding  and  sabdiriding,  ramify  mi- 
nutely, the  former  iu  the  lungs,  and  the  latter.in  the  general  system. 
The  two  may  be  represented,  therefore,  by  two  trees  of  uneqnal 
size,  whose  trunks,  the  pulmonary  artery  and  aorta,  are  connected 
with  the  heart.  The  following  remarks,  however,  are  intended  to 
apply  more  particularly  to  the  larger  or  systemic  tree,  formed  by 
the  aorta  and  its  subdivisions. 

Division. — The  mode  in  which  arteries  divide  into  smaller  ones 
varies  very  greatly  in  different  parts  of  the  body,  and  is  subject  to 
no  general  laws.  Thus,  a  single  artery  may  bifurcate^  t.  e.  resolve 
itself  into  two  of  nearly  equal  size,  and  this  usually  takes  place  at  an 
acute  angle.  From  a  main  trunk  numerous  small  collateral  branches 
may  be  given  off,  and  thus  the  vessel  gradually  diminishes  to  a  very 
small  size.  These  collateral  vessels  generally  come  off  at  an  acute 
angle,  but  sometimes  at  a  right,  or  even  at  an  obtuse  angle,  and 
their  number  does  not  always  proportionally  diminish  the  size  of  the 
common  trunk.  Again^  most  artejries  give  off  branches  at  very 
short  intervals ;  but  a  few  run  a  considerable  distance  without  fur- 
nishing a  single  offset,  until  they  reach  the  organs  for  which  they 
are  intended,  as,  for  instance,  the  common  carotid,  spermatic,  and 
umbilical  arteries.  Notwithstanding  these  divisions  and  subdivision^, 
there  is  an  uninterrupted  communication  between  every  part  of  the 
arterial  system ;  this  is  effected  by  what  is  called  anoitomonSf  or 
inoscuUxtionf  which  may  occur  through  the  intervention  of  inter- 
mediate branches,  by  the  coalescing  of  two  arteries  to  form  one,  or 
by  two  arteries  coming  toward  eabh  other  and  uniting  in  a  oommoii 
arch. 

Direction^ — The  general  direction  of  the  principal  arteries  is 
straight,  but  the  smaller  divisions  are  always  more  or  less  flezuou3. 
Exceptions  are  found  in  the  cardiac,  labial,  splenic,  and  internal 
carotid  arteries ;  which,  although  large,  are  more  or  less  tortuous ; 
a  condition  connected,  in  the  first  two  of  these,  with  the  great  disten- 
sion and  contraction  to  which  the  respective  organs  are  subject. 

Situation. — As  a  general  rule,  the  principal  arteries  are  to  be 
found  in  the  most  protected  parts  of  the  body.  Thus,  in  the  extre- 
mities, they  lie  deeply  upon  the  inner  sides  of  the  limbs,  and  along 
the  flexures  of  the  joints.  They  are  also  nearly  always  surrounded 
by  more  or  less  loose  areolar  tissue,  especially  in  the  great  cavities 
of  the  body,  and  in  the  neighborhood  of  the  joints. 

Capacity. — The  number  of  the  successive  divisions  of  the  arteries, 
commencing  at  the  aorta,  is  about  twenty.     At  each  one  of  these 
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diTindnSy  with  a  few  exc&ptioaBj  there  is  an  inereMe  of  oapadty ; 
diat  is  to  saj,  the  united  capacities  of  th^o  branches  exceed  that  of 
the  main  trunk.  This  increase,  however,  is  not  as  great  as  is  gene- 
raUy  supposed,  owing  ta  the  erroneous  method  of  computation  which 
mosi  anatomists  have  adopted.  This  error,  whidi  was  first  pointed 
out  by  Cmreilhier,  consists  in  taking  the  diameters  of  the  tubes  as 
the  measure  of  their  capacities,  whereas  the  |»roper  method  is  to 
take  the  squares  of  these  diameters.  At  first  thought,  it  would 
seem  that  this  successiTe  increase  of  the  capaci^  of  the  arterial 
sjatem — which  has  been  ingeniously  compared  to  a  cone  with  its 
wpeK  at  the  heart— would  operate  to  retard  the  flow  of  blood  in  the 
remote  branches ;  but,  as  Ittchat  correcUy  remarked,  this  can  have 
but  little  effect  in  a  (^tem  of  communieatmg  and  permanently  dis- 
tended tubes. 

The  arteries  in  all  parts  of  the  body  terminate  ultimately  in  the 
Tcina.  But  this  communication  is  not  direct;  the  Tcssek  diride 
and  snbdiride,  until  they  become  too  small  t6  be  seen  with  the  naked 
eye ;  and  if  they  are  traced  out  by  means  of  a  microscope,  their 
minute  division  will  be  found  forming  an  essential  part  of  diat  net- 
work of  Teasels  caUed  ci^illaries,  from  which  the  rootlets  of  the 
?dns  take  their  origin. 

Phyrieal  PropertieB. — The  most  remarkable  ef  the  physical  pro- 
perties of  the  arteries  is  their  elasticity.  This  is  manifested  in  their 
prompt  retraction  after  they  have  been  greatly  extended,  and  in  their 
contraction  and  retraction  when  divided.  The  patulous  or  open 
condition  in  which  they  are  found  after  death  also  exhibits  the  same 
property. 

VUal  PrapertieB. — Arteries  are  not  endowed  with  sensibility, 
but  they  possess  a  certain  degree  of  vital  contractility.  «  This  latter 
property,  whose  existence  was  for  a  long  time  denied,  exhibits  itself 
in  a  slow,  rhythmic,  successive  diminution  of  the  caliber  of  the  tube, 
in  the  direction  of  its  terminal  branches,  in  which  it  is  more  mani- 
fest than  in  the  larger  trunks.  It  is,  therefore,  unlike  muscular 
irritability,  which  is  spasmodic  and  irregular;  and,  to  distinguish 
it  from  this,  it  is  called  ^^  tonic*'  contraction.  It  may  be  seen  in  the 
small  arteries  of  the  web  of  a  frog's  foot,  placed  under  a  micro- 
scope, the  vessels  being  stimulated  by  pricking  with  the  point  of  a 
needle,  or  by  the  contact  of  some  irritating  fluid. 

Skrueture. — The  arteries  are  compound  in  their  structure.  They 
have  three  distinct  cylindrical  layers,  or  coats,  which  are  placed  one 
within  another,  and  connected  by  areolar  tissue.  Besides  these  three 
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proper  tunics,  each  artery  is  surronnded  by  a  sheath  of  condensed 
areolar  tissue,  which,  in  some  instances,  incloses  other  structures 
also ;  as  in  the  neck,  where  one  common  sheath  surrounds  the 
carotid  artery,  jugular  vein,  and  pneumogastric  nerve.  The  medium 
of  union  between  the  sheath  and  its  included  artery  is  loose  areolar 
tissue,  which  allows  the  vessel,  when  cut  across,  to  retract  a  con- 
siderable distance  within. 

The  external  coat  of  the  artery  is  a  dense,  strong  membrane, 
somewhat  resembling  the  sheath.  It  consists  principally  of  closely 
interwoven  filaments  of  areolar  tissue.    Its  thickness  varies  in  dif- 

r 

ferent  parts  of  the  body,  but  it  is  proportionably  greater  in  the  small 
than  in  the  large  branches.  In  the  arteries  of  the  uterus,  and  in 
some  other  instances,  it  is  entirely  wanting.  It  is  best  seen  in  the 
large  trunks,  from  which  it  can  be  readily  dissected.  Although 
it  may  be  considerably  extended,  it  has  no  elasticity.  It  is  upon 
this  layer  that  the  strength  of  the  vessel  mainly  depends;  and,  in 
the  application  of  the  ligature,  it  is  the  only  one  of  the  three  that 
remains  intact,  the  two  others  being  completely  divided,  if  the  knot 
is  firmly  drawn.  ^ 

By  means  of  the  micnroscope,  the  external  coat  may  be  resolved 
into  two  distinct  laminse ;  an  internal,  of  genuine  elastic  tissue,  and 
an  external,  of  common  lureolar  tissue,  closely  condensed. 

The  middle  coat  is  the  thickest  of  the  three,  although  varying 
very  greatly  in  thickness,  in  different  parts  of  the  system,  and  like 
the  external,  it  is  sometimes  entirely  wanting.  It  is  of  a  reddish- 
yellow  color,  firm,  and  rather  dry ;  and  consists  of  distinct  fibres, 
disposed  in  a  circular,  or  spiral  manner  around  the  vessel.  In  the 
large  arteries  it  may  be  divided  into  many  layers,  united  to  each 
other  by  short  areolar  tissue,  and  by  an  interchange  of  fibres.  In 
the  small  branches,  it  consists  of  only  a  single  layer,  too  thin  to 
be  divided,  although  it  forms  the  chief  thickness  of  their  walls.  Its 
most  remarkable  property  is  its  elasticity,  which  exceeds  that  of  any 
other  tissue  in  the  human  body.  It  is  principally  owing  to  the 
firmness  and  elasticity  of  this  coat,  that  the  arteries  remain  patulous 
after  death,  and  contract  and  retract  when  divided. 

Under  the  microscope,  the  fibres  of  the  middle  coat  are  found  to 
be  of  two  kinds ;  the  one  consisting  of  fine,  yellow,  elastic  filaments 
(Fig.  7),  joined  together- in  an  irregular  network ;  and  the  other,  of 
pale,  soft,  translucent  fibres,  measuring  about  ^^^^jf  of  an  inch 
in  diameter,  and  presenting  here  and  there  the  remains  of  nucleated 
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cells ;  the  latter  belong  in  all  probability  to  the  class  of  involuntary 
muscular  fibre. 

The  intemalj  or  serous  coat  lines  the  internal  surface  of  the  mid- 
dle coat,  to  which  it  is  intimately  connected.  It  is  very  delicate, 
smooth,  almost  transparent,  tolerably  elastic,  yet  easily  torn-;  and, 
unlike  the  tmo  other  coats,  has  a  free  surface  for  contact  with  the 
blood.  At  the  mouth  of  the  aorta  this  membrane  forms  three  folds, 
called  the  semilunar,  sigmoid,  or  aortic  valves,  whose  office  is  to 
prevent  the  reflux  of  the  blood  into  the  left  ventricle  of  the  heart. 
In  other  situations,  we  sometimes  find  small  longitudinal,  or  even 
transverse  folds,  which  are  produced  by  the  contraction  of  the 
artery,  and  disappear  when  it  is  distended. 

This  coat  is  so  closely  adherent  to  the  preceding  that  it  cannot 
be  readily  dissected.  Under  the  microscope,  it  will  be  seen  to  con- 
sist of  two  distinct  laminse.  The  ipternal  lamina  is  a  tessellated 
epithelium  (see  art.  Epithelial  Tissue);  the  other  seems  to  be  made 
up  of  very  minute,  pale  fibres,  which  follow  a  longitudinal  direction, 
and  anastomose  obliquely.  It  is  remarkable  for  numerous  small 
oval  perforations ;  from  which  it  has  been  named,  the  ^^  perforated," 
or  "  fenestrated  membrane." 

The  walls  of  the  arteries  are  plentifully  supplied' with  arterial 
blood,  by  numerous  small  arterial  twigs,  called  vasa  vasorumj  which 
do  not  usually  come  from  tlvB  vessels  to  which  they  are  distributed, 
but  from  neighboring  branches.  They  divide  very  minutely  in  the 
sheath  and  cellular  coat,  and  some  of  the  smallest  etiter  the  middle 
coat,  but  none  have  ever  been  traced  into  the  internal.  These 
vessels,  with  the  little  venous  radicles  in  which  they  ultimately 
terminate,  form  an  intricate  network  in  the  outer  part  of  each  of 
the  arteries,  even  to  their  smallest  subdivisions. 

The  arteries  are  entirely  devoid  of  sensibility ;  and  it  is,  there- 
fore, probable  that  they  receive  very  few,  if  any,  nerves  from  the 
cerebro-spinal  system  ;  but  that  they  are  abundantly  furnished  with 
filaments  from  the  sympathetic  system,  not  only  in  the  splanchnic 
cavities,  but  also  in  the  extremities,  there  can  be  little  or  no  doubt. 

Veins. — The  veins  are  distributed  throughout  every  part  of  the 
body,  for  the  purpose  of  receiving  the  blood  and  returning  it  to  the 
heart,  after  it  has  passed  through  the  arteries  and  undergone  cer- 
tain changes  in  its  course.  They  commence  by  minute  radicles 
which  unite  to  form  larger  branches,  or  trunks,  and  ultimately  ter- 
minate in  the  right  auricle. 
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Like  the  arteries,  the  veine  belong  to  two  general  elasses ;  the 
one,  called  "  pulmonary/'  originating  in  the  lungs,  and  terminating 
in  the  left  auricle;  the  other,  named  ^^ systemic,"  commencing  in 
the  body  at  large,  and  opening  into  the  right  auricle.  The  blood 
conveyed  by  the  pulmonary  veins  is  florid,  or  arterial,  and  tlHit  by 
the  Systemic  division,  venous,  or  dark  blood. 

The  veins  are  much  more  numerous  thlin  the  arteries ;  they  are 
also  more  capacious,  and  their  anastomoses  are  larger  and  more 
frequent.  They  are  conveniently  divided  into  two  sets— a  super- 
ficial and  a  deep — ^names  which  sufficiently  indicate  their  relative 
position.  The  iuperfieialy  or  9ubcutaneou9  veias^  are  most.numerous 
and  largest  in  parts  where  the  circulation  in  the  deep  set  is  liable 
to  be  obstructed  by  muscular  contraction ;  as,  for  instance,  in  the 
extremities,  where  they  form  a  collateral  route  for  the  blood. 

Thib  deep  veine  accompany  the  arteries,  and  are  hence  called  the 
MteUite  veine  {venee  eomites);  the  largest  arteries  have  generally 
one,  and  the  medium-sized  two,  one  on  each  side.  They  are  con- 
tained in  the  same  sheath  with  the  arteries,  to  which  they  are  con- 
nected by  areolar  tissue,  sometimes  so  closely  as  to  require  great  skill 
to  dissect  them  apart.  In  the  dura  mater,  liver,  and  some  other 
deep  structures,  the  veins  do  not  attend  the  arteries. 

The  anastomoses  between  the  veins  are  in  all  situations  large  and 
numerous,  and  particularly  so  in  parts  where  the  circulation  is  liable 
to  obstructions;  as,  for  example,  around  the  neck  of  the  bladder 
and  lower  portion  of  the  rectum,  where  they  form  a  most  intricate 
network,  or  plexus. 

The  course  of  the  veins,  like  that  of  the  arteries,  is  generally 
straight;  but  to  ^ this  there  are  numerous  exceptions,  the  most 
remarkable  example  of  which  is  seen  in  the  veins  of  the  gravid 
uterus. 

Structure, — The  walls  of  the  veins  are  much  thinner  than  those 
of  the  arteries ;  and  hence,  when  empty,  they  do  not  retain  their 
cylindrical  form,  but  collapse.  They  are  composed,  however,  with 
some  exceptions,  of  three  coats,  or  tunics. 

The  external  eoatj  although  dense  and  strong,  is  somewhat  thinner 
than  that  of  the  arteries,  to  which  it  is  exactly  similar  in  structure. 
'  The  middle  eoat  is  but  poorly  developed,  and  in  many  places  can- 
not be  demonstrated  at  aU ;  but,  as  a  general  rule,  is  thicker  in  the 
superficial  than  in  the  deep  veins,  and  in  the  large  trunks  of  the 
splanchnic  cavities  than  in  those  of  the  extremities.  It  is  composed 
of  fibres,  wiiich  are  of  two  kinds,  and  arranged  for  the  most  part 
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circalarljr  aroniid  .the  veasel.  One  consists  of  plain,  white  filaments, 
like  those  of  areolar  tissue  ;  the  other,  which  is  much  less  abundant, 
of  nacleated  filaments,  like  those  in  the  middle  coat  of  the  arteries, 
and  belongs  eridently  to  the  plain  varietj  of  mnsonlar  fibre. 

The  internal  coat  is  the  essential  oonstitnent  of  the  veins,  and  is 
sometimes  the  only  one  present.  It  does  not  (fiffer  in  stnietnre  £rom 
the  analogoos  arterial  coat,  bat  »  somewhat  less  brittle,  and  can  be 
dissected  ofi"  in  mnch  larger  pieces.  In  different  parts  of  the  Tenons 
system  this  coat  forms  transverse  folds,  called  "  valves,"  (Fig.  8;) 
which  are  of  a  semilonar  shape, 
with  their  firee  margins  directed 
toward  the  heart.  They  are  intend- 
ed to  support  the  blood,  when  the 
dronlation  prop^  it  in  a  direction 
contrary  to  its  own  gravity;  and,  in 
other  situations,  to  prevent  a  reflux 
of  this  flnid.  Valves  are  not  pre- 
sent,  however,  in  all  the  veins ;  ^ut, 
ai  a  general  role,  they  are  foiind 
only  in  those  situations  where  there 
are  natural  obstruotions  to  the 
ready  return  of  the  blood  to  the    p"""  "f  ">'"■  »■  i«ngimJiB»i  ■ 

,  ,       ,  ,  ,._      ,  .  nl[i,ibavfaictIw>rp«ltlonarUwadc«(irUw 

heart;  and  where  these  dimeulties  »]«■  in thsirciisHd ncu.  «. pntiDD of ■  nii- 
are  itreatest.  the  valves  are  most  t™*^  ""»•  •miii'''"!  ■  •«uiiig  in  tiw  mm- 
nnmovnna     ^Q  yeiQB  flf  ft  medium 


size,  the  valves  generally  occor  in  pairs,  but  in  those  of  smaller 
caliber  they  are  single ;  while  in  those  of  very  small  size  they  are 
entirely  wanting.  They  are  also  wanting  in  the  veins  of  the  vis- 
cera, of  the  bones,  of  the  dura  mater,  and  in  the  two  cava  veins. 

The  walls  of  the  veins,  like  those  of  the  arteries,  are  prorided 
with  small  nutrient  vessels  (veins  and  arteries,  vaaa  voBonan);  they 
are  supposed  also  to  have  nerves,  whose  filaments  have,  in  fact,  been 
demonstrated  in  one  or  two  of  the  larger  trunks.  They  possess  no 
sensibility,  but  in  recently  killed  animals  are  said  to  exhibit  well- 
marked  vital  contractility,  which  is  doubtless  due  to  the  pale  ftns- 
cnlar  fibres  found  in  their  middle  coat. 


CapiluriCS. — The  capillary  vessels  are  intermediate  between 
the  arteries  and  veins,  and  are  properly  the  terminal  branches  of 
the  former,  and  the  rootlets  of  the  latter.  They  exist  in  every 
organ,  and  in  nearly  every  tissue  of  the  body,  communicating  freely 
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with  each  other,  and  forming  an  intricate  network,  or  plezns,  irliose 
interstices  vary  in  their  size  and  shape  in  different  parts. 

The  size  of  the  capillary  TesBela  is  not  nniform.  It  ia  generally 
greater  than  that  of  the  blood-corpuscle,  so  aa  to  allow  the  passage 
of  more  than  one  of  these  bodies  at  the  same  time.  The  existence 
of  eapillaries  so  small  as  to  admit  the  cirenlation  of  only  the  serous 
parts  of  the  blood,  is  not  at  the  present  day  generally  admitted  by 
anatomists. 
The  closeness  of  the  network  formed  by  the  anaBtomoses  of  the 
capillaries,  is  generally  in  proportion  to 
^  the  importance  and  activity  of  the  fimc- 

tion  of  the  organ,  or  tissne.  In  the 
Inogs,  mnsoles,  skin,  and  glandular  or- 
gans generally,  the  interspaces  are  very 
small ;  but  in  tendons,  Ugamenta,  and 
other  tissues  of  a  low  degree  of  vital- 
ity, they  are  relatively  quite  large. 
The  shape  of  the  interspaces  also  varies, 
being  either  oblong,  round,  or  polygo- 
piu  npranuof  tb«  imiui  twtf  cal,  Bccordiug  to  the  arrangement  of 
2aut^uid.w»i..tui(.pui«k<     tjjg  minute  particles  of  the  texture. 

Structure. -^In  the  smallest  capil- 
laries (those  that  have  a  diameter  of  abont  ,^^9  of  an  inch,  or 
less),  the  walls  seem  to  consist  of  a  single,  transparent,  homogeneous 
membrane,  whose  external  surface  presents  nnmeroos  oblong  nu- 
cleated cells,  arranged  with  their  long  axes  corresponding  to  that 
of  the  vessel.  In  those  of  larger  size  an  epithelium  may  he  dis- 
covered upon  the  internal  surface  of  this  homogeneous  membrane ; 
and,  upon  its  external  anrface,  a  thin  coat  of  condensed  areolar 
tissue. 

It  is  most  probable  that  the  capillaries  possese  vital  contractility, 
bnt  this  has  not  yet  been  clearly  demonstrated,  although  they  have 
long  engaged  the  closest  study  of  physiologists. 

AsaoRBSirrs,  oa  Ltmphatics. — These  are  a  set  of  minute  vessels 
that  originate  in  the  remote  parts  of  the  body,  and  terminate  by 
two  main  trunks  in  the  veins  of  the  neck.  They  are  divided  into 
two  elassee ;  the  lymphatics,  properly  so  called,  and  the  lacteals. 
The  former  are  distributed  throughout  the  body  at  large,  and  con- 
tain the  lymph ;  the  latter  are  connected  with  the  intestinal  canal, 
for  the  purpose  of  taking  up  the  chyle.     On  account  of  their  small 
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size,  the  thinness  of  their  coats,  and  the  transparency  of  the  fluid 
which  thej  contain,  thej  are  not  readily  seen  with  the  naked  eye ; 
but,  with  an  ordinary  magnifying-glass,  they  may  be  discovered 
threading  their  way  through  almost  every  organ  and  tissue  of  the 
body.  The  only  organs  in  which  they  have  not  yet  been  detected 
are  the  brain,  spinal  cord,  placenta,  and  foetal  membranes.  Like 
the  veins,  they  are  considered  as  consisting  of  a  superficial  and  deep 
set.  The  former  are  situated  in  the  areolar  tissue,  beneath  the 
skin  and  the  membranous  envelops  of.  the  organs ;  the  latter  are  in 
company  with  the  large  bloodvessels  and  nerves. 

Origin. — But  little  is  as  yet  known  of  the  origin  of  the  lymph- 
atics ;  we  only  know  that  the  minute  radicles  of  those  placed  be- 
neath the  sk!n  and  mucous  membranes  form,  in  these  situations,  an 
intricate  plexus,  from  which  single  vessels  pass  off,  and,  after  pene- 
trating the  little  bodies  called  lymphatic  glands,  they  unite  with 
other  branches  to  terminate  in  one  of  the  two  large  trunks.  In  the 
substance  of  the  intestinal  mucous  membrane,  however,  radicles  of 
the  lacteals  have  been  often  traced  into  the  villi,  where  they  form  a 
simple  anastomosis ;  but  the  exact  manner  in  which  they  begin, 
whether  by  open  mouths,  as  *  has  been  supposed  by  many,  or  by 
blind  extremities,  has  not  been  determined. 

Termination. — The  principal  of  the  two  large  trunks  of  the 
lymphatic  system  is  called  the  thoracie  duct.  It  commences  by  a 
slightly  dilated  extremity,  named  the  ^'  chyle  receptacle,"  {reeepta- 
etUum  chjfliy)  in  the  posterior  part  of  the  abdomen,  lying  upon  the 
front  of  the  lumbar  vertebrse,  between  the  inferior  cava  vein  and 
the  aorta.  It  ascends  along  the  front  of  the  spine  into  the  cavity 
of  the  thorax ;  in  the  upper  part  of  which  it  bends  forward,  and  to 
the  left,  passes  behind  the  left  clavicle,  and  there  opens  into  l^e 
confluence  of  the  corresponding  internal  jugular  and  subclavian 
veins.  The  other  trunk  is  much  smaller,  and  is  situated  upon  the 
lower  part  of  the  right  side  of  the  neck,  where  it  also  opens  into  the 
great  veins. 

The  lymphatic  glands  are  small,  oval,  fleshy-looking  bodies,  lying 
in  the  course  of  the  lymphatic  and  lacteal  vessels ;  and  found  in 
greatest  numbers  upon  the  sides  of  the  neck,  between  the  two 
layers  of  the  mesentery,  and  in  the  thorax,  arm-pits,  and  groins. 
Their  size  varies  from  that  of  a  grain  of  wheat  to  that  of  an  ordi- 
nary white  bean.  They  consist  essentially  of  divisions  of  the  vessels 
arranged  in  a  tortuous  manner,  bound  together  by  areolar  tissue. 
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and  freely  supplied  with  bloodvesselck    Upon  entering  one  of  these 
glandsi  the  lymphatic  divides  into  small  branches  (Fig.  10,  e)^  which 


a 


Fig.  10. 
b 
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are  coiled  npon  each  other,  and  unite  again  in  the  opposite  part  of 
the  gland,  to  form  a  single  yessel,  which  then  continues  on  to  one 
of  the  main  trunks.  Although  apparently  essential  to  the  lymphatic 
system,  these  glands  are  not  connected  with  all  the  vessels ;  and,  in 
some  instances,  the  same  vessel  passes  through  two  or  three  glands. 
Their  office  is  not  known. 

^rueture. — ^The  lymphatics  are  much  smaller  than  the  arteries 
and  veins,  but  larger  than  the  capillaries.  Their  walls  are  exceed- 
ingly thin,  but  anatomists  generally  admit  two,  and  some  even  three 
coats.  The  external  coat  consists  principally  of  condensed  areolar 
tissue ;  it  is  yielding,  but  strong,  and  bears  a  close  resemblance  to 
the  areolar  tunic  of  the  bloodvessels.  The  internal  coat  is  thin, 
delicate,  and  transparent,  and  seems  to  be  little  else  than  a  simple 
layer  of  scaly  epithelium  lining  the  external  coat.  Like  the  lining 
membrane  of  the  veins,  this  coat  is  thrown  into  numerous,  transverse, 
semilunar  folds,  or  valves,  for  strengthening  the  vessels,  and  pre- 
vMiting  the  regurgitation  of  the  lymph.  These  valves  generally 
occur  in  pairs,  but  are  also  frequently  single ;  and  are  found  for  the 
most  part  at  the  points  where  the  vessels  unite.     The  presence  of 
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these  yalyes  accounts  for  the  knotted  appearance  of  the  vessels  when 
injected  with  mercury  (Fig.  10,  b). 

The  lymphatics,  like  the  bloodvessels,  are  supplied  with  minute 
nutrient  arteries  and  veins  {wua  vcuarumy  They  also  possess  vital 
contractility,  as  may  be  shown  in  animals  immediately  after  death, 
by  the  application  of  electricity,  or  even  by  the  contact  of  cold  air. 


THB  CHTLB,  LTMPH,  AND  BLOOD. 

Chylb  ahd  Lthf^U— The  chyle  is  an  opaque,  milky-looking, 
Tiscid  fluid,  contained  in  the  lacteal  vessels,  which  receive  it  from 
the  stomaeh  and  small  intestines,  where  it  is  fonned.  It  has  fte- 
quently  a  pinkish  color,  which  is  said  to  be  heightened  on  exposure 
to  the  air,  or  to  oxygen  gas.  It  possesses  little  or  no  odor,  and  a 
very  slightly  alkaline  taste.  When  drawn  from  the  living  body,  it 
eotgulates  spontaneously,  a  phenomenon  that  is  due  to  its  fibrinous 
element ;  and  as  the  fluid  contains  a  greater  proportion  of  fibrine 
ifker  it  has  passed  through  the  lymphatic  glands,  so  in  this  condi- 
tion its  coagulation  is  more  rapid  and  the  clot  firmer  than  when  it 
has  been  obtained  from  the  vessels  in  the  first  part  of  their  course. 

Besides  this  increased  coagulability,  the  appearance  of  the  chyle 
is  somewhat  altered  after  the  fluid  has  passed  the  lymphatic  glands; 
the  opacity  in  a  great  measure  disappears,  and  the  pinkish  hue 
becomes  more  marked,  or  is  replaced  by  a  yellowish  tinge. 

Camporition. — The  following  is  Dr.  Rees's  analysis  of  the  chyle 
of  the  ass,  drawn  from  the  laoteals  just  before  their  entrance  into 
the  thoracic  duct,  and,  of  course,  after  they  had  passed  through  the 
mesenteric  lymphatic  glands : — >* 

Water 90.287 

Albuminous  matter 8.516 

Fibrinous  " 870 

Fatty  " 8.601 

Extractive  and  saline  matter       .        .        .      2.276 

100.000 

Dr.  Bees  also  examined  the  contents  of  the  thoracic  duct  of  an 
executed  criminal,  an  hour  and  a  half  after  death,  and  found  it  to 
contain  less  water,  more  albumen,  less  extractive  matter,  and  much 
less  fat  than  that  of  the  ass ;  but,  as  the  individual  had  taken  little 
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or  no  food  for  some  honrs  before  execation,  thiB  c&d  h&rdly  be  con- 
ndered  as  a  fair  analysis. 

Examined  with  the  microscope,  the  chyle  is  found  to  consist  of  » 
clear,  transparent  fluid,  or  "plasma,"  holdbg  in  BUBpeosion  three 
kinds  of  solid  matter :  1.  Fale,  colorleBS  corpoacleB  (Figs.  11, 12), 

Fig.  II.  Fig.  12. 


of  a  Toanded  and  slightly  flattened  figure,  aboat  ,^q  of  an  inch  in 
diameter;  they  are  composed  of  a  delicate  homogeneouB  membrane 
which  incloses  &  transparent  fluid,  and  tvo  or  three  minute  grannlea 
united  BO  "AS  to  form  a  single  dark-looking  Bpot,  or  "nucleufl;"  2. 
Numerous  separate  granules  floating  in  the  plasma;  and  8.  A  few 
oil'globaleB  and  small  spherical  bodies,  supposed  by  GnlliTer  to  be 
of  an  albuminous  nature.  The  clear  liquor,  or  plasma,  holds  the 
fibrine  in  solution ;  and  this,  upon  coagulating,  incloses  most  of  the 
solid  constitnents  in  its  mesheB,  leaving  a  thin  serous  fluid,  composed 
of  water,  fatty  matter,  salts,  and  extractive. 

The  origin  of  the  corpnscleB  of  the  chyle  is  not  yet  poBitirely 
determined;  but  it  is  most  probable  that  they  are  formed  by  an 
agglomeration  of  solid  matter  around  one  or  more  of  the  granular 
molecules,  which  becomes  in  time  the  nuclei  of  the  corpuBoles,  or 
cellB. 

The  Iffmph  is  a  thin,  pale  yellow,  dear  flnid, .  contained  in  the 
lymphatic  vessels  properly  bo  called.  Like  the  chyle,  it  has  a  sli^t 
alkaline  reaction,  assumes  a  pinkish  color  upon  ezpoBore,  and  sepa- 
rates spontaneously  into  a  firm  gelatinous  clot,  and  a  surronnding 
yellow  flnid,  about  the  consistence  of  thin  cream.  Examined  with  a 
microscope  before  coagulation,  it  seems  to  bo  composed  of  the  same 
constituents  as  the  chyle ;  the  only  difi'erence  being  in  the  oil>glo- 
bnles,  which  are  less  numerous  than  in  the  latter  fluid.  The  coagu- 
lation of  the  lymph,  like  that  of  the  chyle,  is  due  to  its  fibrinooa 
constituent,  which  is  held  in  solution  by  the  liquid  plasma,  or  blas- 
tema. 
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The  chemical  composition  of  a  quantity  of  lymph  drawn  from  a 
vessel  upon  the  instep  of  the  foot^  was  found  by  Marchand  and  Col- 
berg  to  be — 

Water 96.92 


Fibrin*        .         .         .         , 
Albumen     •        .        •        . 
Fatty  matters 
Osmasome,  and  various  salts 


.62 
.43 

.27 
1.86 


100. 

The  Blood. — The  blood  is  contained  in  the  heart  and  blood- 
vessels; and,  to  the  naked  eye,  is  a  homogeneous  fluid,  of  a 
bright  red  color  in  the  arteries,  and  a  deep  purple  hue  in  the 
veins.  Its  specific  gravity  varies  from  1050  to  1060,  water  being 
1000 ;  and  its  temperature  from  96^  to  100^  F.;  it  has  a  weak  alka- 
line reaction,  a  saltish  taste,  a  peculiar  faint  odor,  and  a  clammy 
or  sticky  feeling  when  rubbed  between  the  fingers.  Its  quantity 
varies  in  difierent  individuals,  at  different  ages,  and  under  different 
general  conditions  of  the  body.  According  to  Valentin  (whose  ex- 
periments upon  this  point  are  probably  the  most  careful  that  have 
ever  been  made),  it  amounts  to  about  three-sevenths  of  the  weight  of 
the  individual ;  but  by  some  modern  physiologists  it  is  thought  not 
to  exceed  thirty  pounds.  When  drawn  from  the  body  it  soon 
thickens,  or  coagulates,  and  separates  into  two  parts,  the  one  a 
firm,  elastic,  solid  substance,  of  an  intensely  red  color,  the  other  a 
thin  watery  fluid,  of  a  pale  yellow  tint.  The  solid  substance  is 
called  the  doty  or  crassamentuniy  and  the  fluid  in  which  it  floats, 
the  $erumy  or  serosity.  The  time  required  for  this  change  varies 
from  a  few  seconds  to  eight  or  ten  minutes,  according  to  the  state 
of  the  blood  itself,  the  manner  in  which  it  is  drawn,  the  size  and 
shape  of  the  vessel,  the  temperature  of  the  surrounding  atmosphere, 
and  several  other  circumstances  that  cannot  be  here  enumerated. 
Blood  obtained  from  persons  of  a  full  plethoric  habit  coagulates 
more  slowly  than  that  taken  from  those  who  live  abstemiously. 
When  the  blood  is  drawn  from  a  large  orifice,  and  received  into  a 
deep  cup,  the  process  is  comparatively  tardy ;  but  if  tho  orifice  is 
small,  and  the  receiving  vessel  shallow,  it  is  almost  immediate,  and 
this  is  especially  tho  case  when  the  air  is  very  warm.     Arterial 

*  Tho  fibrin  is  in  all  probability  moro  abundant  in  vessels  nearer  the  ccn- 
tnl  trunks. 
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blood  coagulates  more  rapidly  than  Tenons,  and  that  of  the  female  a 
little  sooner  than  that  of  the  male. 

Microscopic  Characters, — Under  a  microscope  of  medium  power, 
the  blood  may  very  readily  be  seen  to  consist  of  an  almost  color- 
less fluid,  holding  in  suspension  numerous  little  corpuscles  or  glo- 
bules. The  clear  fluid,  commonly  called  the  plasma,  or  blood 
liquor  (liquor  sanguinis),  is  the  coagulable  part  of  the  blood ;  it 
is  composed  of  water,  fibrin,  albumen,  and  various  salts.  It  must 
not,  therefore,  be  confounded  by  the  student  with  the  serum,  which 
is  almost  destitute  of  fibrin,  and  on  that  account  does  not  coagulate 
spontaneously.  The  corpuscles  or  solid  parts  are  of  two  kinds,  the 
colored  and  the  colorless ;  or,  the  red  and  the  white,  as  they  are 
usually  distinguished.  The  latter,  owing  to  the  smallness  of  their 
number,  are  often  difficult  to  discover,  and  it  has  been  only  Within 
a  very  few  years  that  anatomists  have  acknowledged  their  exist- 
ence in  human  blood.  In  the  frog  and  some  other  animals  they  are 
found  in  great  abundance. 

The  red  corpuscles  vary  in  shape  and  size  in  the  different  genera 
and  species  of  animals.  In  man,  they  are  not  actually  globules,  but 
small  circular  disks  (Fig.  13),  like  coins,  with  a  slight  depression  at 


Fig.  18. 
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Fig.  14. 
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Red  corpuitcles  of  bninan  blood, 
magnified  aboui  Htc  hnndrsd  dia- 
meters (Wagner).  1,  ihowi  depree- 
lion  on  the  surflice.  2.  Aoorpiude 
•een  edgewise.  3.  Red  oorpuMlos 
altered  by  exporare. 


Oorpofdes  of  frog's  blood,  magnified  abont  Are  hundred 
diametert.  1, 1.  Their  flattened  &ce.  2.  A  corpascle  turned 
edgewise.  8.  A  lymph^obole.  Blood-oorpuscles  altered 
by  dilate  acetic  aeid. 


the  centre  of  each  surface.  They  are,  therefore,  thicker  at  their 
margins  than  in  the  middle ;  and,  when  looked  at  edgewise,  resemble 
a*"  double  concave  lens  with  rounded  margins.*    It  must  be  men- 


*  This  depression  upon  each  Bur&ce  gives  to  the  centre  of  the  corpascle  a 
shaded  appearance,  which  is  supposed  to  explain  the  error,  committed  by  many, 
in  admitting  the  presence  of  a  nucleus. 

Since  writing  this  note,  Prof.  Palmer,  of  the  University  of  Louisville, 
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tioned,  howeyer,  that  this  bi-concave  Bhape  is  much  more  evident 
in  blood  that  has  been  drawn  some  minutes,  than  in  that  just 
from  the  bodj.  Mandl  states  that  he  has  seen  it  produced  in  cor- 
puscles while  under  examination.  It  is  well  known  that  the  cor- 
poseles  alter  upon  exposure,  and  that  verj  soon;  becoming  shri- 
Telled,  eontraoted,  and  sometimes  jagged  at  the  edges — changes 
which  are  due  to  the  transudation  and  CTaporation  of  the  aqueous 
portion  of  their  contents.  This  fact  may  be  easily  proved  by  placing 
them  in  pure  water  or  acetic  acid,  when  they  will  be  observed  to 
swell  out,  become  very  indistinct,  and  presently  burst.  The  size  of 
the  red  corpuscle  differs,  not  only  in  different  classes  and  species 
of  animals,  but  also  in  the  different  individuals  of  the  same  species. 
In  the  human  subject  they  are  about  -g-^jf  of  an  inch  in  diameter, 
and  one-fourth  less  in  thickness.  Among  mammalia,  the  largest 
are  found  in  the  elephant,  and  the  smallest  in  the  Napaul  musk  deer 
(Ghilliver).  In  the  former,  they  measure  ^^xs^  ^^^  ^^  ^^®  latter 
Tsi^iQ  of  ^ui  inch  in  diameter.  In  birds,  reptiles,  and  fishes,  they 
are  much  larger;  those  of  the  frog  (Fig.  14),  for  instance,  are  of  an 
oval  figure,  and  in  their  longest  diameter  measure  about  y^'^j^^  of 
an  inch.*  Each  corpuscle  consists  of  an  envelop  and  an  inclosed 
matter.  The  envelop,  called  the  capsukj  is  a  thin,  delicate,  trans- 
parent, and  apparently  homogeneous  membrane,  insoluble  in  water, 
but  readily  dissolved  by  ether  and  strong  alkaline  fluids.  The  in- 
closed substance,  in  which  is  contained  the  coloring  matter  of  the 
blood,  is  a  semifluid,  of  a  pale  yellowish-red  tint,  sometimes  ob- 
scurely granular,  and,  in  the  frog,  surrounds  a  well-marked  nucleus. 
The  white  eorpusclesy'f  or,  as  they  are  sometimes  called  the 
lymph-globules  (Fig.  14,  4),  do  not  exist  iln  great  numbers  in  the 
blood  of  mammals,  only  one  or  two  being  generally  seen  in  the  field 
of  the  microscope ;  but  they  are  very  abundant  in  that  of  the  naked 
reptiles,  in  whose  transparent  parts — as  the  web  of  a  frog's  foot 
or  the  fin  of  a  fish — they  may  be  distinctly  seen  rolling  along  with 
the  others.  They  are  spherical,  perfectly  transparent,  and  color- 
less ;  in  man  they  are  a  little  larger,  and  in  reptiles  much  smaller 
than  the  red  corpuscles.    Immersed  in  water  or  acetic  acid  they  en- 

hu  assured  me  that,  with  a  twelfUi  olyeot-glsM,  recently  made  for  him  Ly 
Spencer,  of  New  York,  he  has  clearly  demonttrated  the  existence  of  a  granular 
nodeus  in  the  centre  of  the  human  blood*globule. 

*  The  corpuscles  of  the  protous  and  siren,  belonging  to  the  same  class  of 
animals  as  the  frog,  are  said  to  be  f^^  of  an  inch  in  length. 

t  The  lymph-corpuscles  were  first  discovered  by  MuUer,  in  1837. 
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large,  exhibit  a  delicate  capsule,  rupture,  and  release  one  or  more 
QUQute  granules.  These  are  in  all  probability  the  same  corpuscles 
that  are  found  in  the  chyle  and  lymph,  and  are  supposed  to  be 
ultimately  transformed  into  red  disks. 

Besides  the  colored  and  colorless  corpuscles,  the  blood  sometimea 
contains  oil-globules,  and  also  minute  granules  or  molecules.  The 
nature  of  the  latter  is  not  ascertained. 

Chemical  Composition. — The  proximate  chemical  conttituenta  of 
the  blood,  according  to  Lecanu,  are  about  fourteen  in  number ;  of 
which  the  principal  are  water,  albumen,  fibrin,  hematosin  or  color- 
ing matter,  extractive  matter,  and  various  salts.  The  number  of 
uUimate  elements  has  been  variously  estimated,  but  the  most  im- 
portant are  oxygen,  hydrogen,  carbon,  nitrogen,  sodium,  potassium, 
calcium,  iron,  silica,  and  manganese.  The  substances  which  most 
interest  physiologists  and  pathologists,  arc  the  red  corpuscles,  fibrin, 
albumen,  salts,  and  water.  The  relotive  proportions  are  stated  by 
Lecanu  as  follows : — 

Red  corpuscles       ......      127 

Fibrin S 

Albumen  and  other  dissolved  animal  giattere  72 

Salts 8 

Water 790 

1000 
These  numbers  are  not  the  same  in  all  individuals.    Andral  fotind 
the  red  corpuscles  to  vary,  within  the  limits  of  health,  from  110  to 
140 ;  the  fibrin  from  2^  to  3J ;  pure  albnmen  from  68  to  70 ;  and 
water  from  790  to  800. 

The  red  corpuscles,  as  already  stated,  are  distinct  bodies,  or  rather 

Fig,  lo. 


organs,  floating  in  the  blood-liqnor  or  plasma,  to  which  they  doubt- 
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leas  bear  the  same  relation  as  cytoblasts  to  blastema.  In  recently 
drawn  blood  the  individaal  corpascles  manifest  a  remarkable  attrac- 
tion for  one  another,  and  may  be  observed  to  ran  together  so  as 
to  form  rolls  resembling  piles  of  coin  (Fig.  15).  They  constitute 
by  fur  the  largest  part  of  the  organic  matter  of  the  blood,  and  yield, 
on  analysis,  1,  fibrin;  2,  a  colorless  substance  nearly  allied  to  albu- 
men, called  globulin ;  and  3,  a  coloring  principle  named  hematosin 
or  hematin. 

The  fibrin  of  the  blood  exists  in  solution  in  the  blood-liquor,  and 
is  diatingoished  from  albumen,  which  it  closely  resembles  in  compo- 
niion,  by  its  spontaneous  coagulation.  It  is  not,  probably,  so  actively 
oigaged  as  the  red  corpuscles  in  carrying  on  the  great  functions  of 
respiration  and  circulation,  by  which  the  animal  temperature  is- 
maintained,  and  life  and  vigor  given  to  every  organ  and  tissue ;  but 
its  offioe,  not  less  important  because  more  obscure  and  quiet,  consists 
in  noomhing  and  repairing  the  structures,  and  furnishing  them  the 
power  to  perform  their  several  offices.  When  obtained  in  a  separate 
state  by  stirring  fresh  blood  with  a  bunch  of  twigs,  or  by  washing 
the  clot,  it  is  found  to  be  a  white,  soft,  stringy  substance,  elastic  to 
a  moderate  degree,  of  about  the  consistence  of  boiled  maccaroni, 
and  entirely  devoid  of  taste  or  smell.  Being  largely  increased  in 
quantity  in  inflammatory  states  of  the  system,  it  forms  upon  the 
surface  of  blood  drawn  under  these  circumstances  a  distinct  layer, 
called  the  *'buSy  coat."  This  is  often  quite  tough  and  firm,  and 
may  be  dissected  off  from  the  clot  in  the  form  of  a  membrane 
which  varies  from  the  most  delicate  film  to  a  fourth  or  even  half  an 
inch  in  thickness. 

It  is  insoluble  in  water,  alcohol,  and  ether,  but  is  readily  taken  up 
by  solutions  of  the  caustic  alkalies,  destroying  at  the  same  time  their 
alkaline  properties.  According  to  Dumas,  its  composition  is  52.78 
carbon,  6.96  hydrogen,  16.78  nitrogen,  and  23.48  oxygen.  Reduced 
to  ashes,  it  furnishes  phosphate  of  lime,  and  a  little  phosphate  of 
magnesia. 

The  albumen  may  be  obtained  from  the  serum  in  which  it  is  dis- 
solved, by  heat,  or  by  precipitation  with  alcohol.  Freed  from  all 
foreign  matters,  it  is  an  opaque,  white,  homogeneous  substance,  soft 
but  elastic,  insoluble  in  water,  but  rapidly  dissolved  by  the  caustic 
alkalies.  Aside  from  its  giving  to  the  serum  a  consistence  that  fits 
this  fluid  for  circulation,  and  for  the  suspension  of  the  red  corpuscles, 
it  seems  to  be  the  material  from  which  fibrin  is  elaborated,  and  this 
is  probably  its  chief  use  in  the  animal  economy.    Its  composition  is, 
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carbon  54.88,  hydrogen  7.14,  nitrogen  15.92,  oxygen  22.56,  and  a 
small  quantity  of  sulphur  and  phosphorus. 

The  aily  or  fatty  matterB  of  the  blood  are  found  principally  in  the 
serum,  although  a  small  quantity  may  also  be  obtained  from  the 
fibrin  and  red  corpuscles.  It  may  be  easily  separated  by  adding  to 
the  serum  about  one-third  of  its  bulk  of  ether,  with  which  it  readily 
mixes.  According  to  Lecanu,  its  usual  proportion  is  about  5.15  to 
the  1000  of  blood ;  but  its  quantity  is  variable,  and  is  sometimes  so 
greatly  increased  as  to  give  to  the  serum  a  turbid,  milky  appearance. 

The  solU  of  the  blood  are — 1.  (Tombinations  of  soda,  potasta,  and 
ammonia,  with  muriatic,  lactic,  carbonic,  phosphoric,  and  sulphuric 
acids;  2.  Combinations  of  lime  and. magnesia  with  phosphoric,  car- 
bonic, sulphuric,  and  lactic  acids.  Their  presence  ifl  essential  to 
the  preseryation  of  the  red  corpuscles  in  their  natural  shape  and 
size ;  and,  probably,  also  to  the  fluidity  of  the  fibrin,  and  the  due 
oxygenation  of  the  blood  in  the  lungs. 

The  water  of  the  blood,  as  previously  mentioned,  forms  about  790 
parts  in  1000 ;  but  it  is  obvious  that  this  proportion  will  be  in* 
creased  or  diminished  according  to  the  variations  of  the  other  con-  ' 
stituents. 

According  to  the  experiments  of  Bischoff  and  Magnus,  the  blood 
holds  in  solution,  as  it  were,  certain  quantities  of  oxygen,  nitrogen, 
and  carbonic  acid  gases,  which,  as  the  following  table  from  Magnus 
indicates,  vary  in  their  relative  properties  in  the  two  kinds  of 
blood : — 

6Me6.  Arterial  blood.  Venoos  blood. 

Carbonic  acid 7.10  5.35 

Oxygen 2.65  1.21 

Nitrogen 1.85  1.13 


NERVOUS  TISSUE. 

The  nervous  tissue,  constituting  what  is  generally  termed  the 
nervous  system,  is  a  soft,  white,  or  grayish  substanoe,  forming 
in  certain  situations  large  masses  denominated  nervous  centres, 
from  which  it  is  prolonged  into  all  parts  of  the  body  in  the  form 
of  cords  called  nerves.  These  two'  divisions  bear  nearly  the  same 
relation  to  each  other  that  exists  between  the  bloodvessels  and  the 
heart.    The  central  masses  are  €ixe%  of  power ;  they  receive  impres- 
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nous  from  different  parts  of  the  body  through  the  medium  of  the 
nerves ;  they  originate  influences  excited  by  these  distinct  impres- 
sions, which  influences,  according  to  their  nature,  may  or  may  not 
be  eondncted  off  by  the  nenres ;  and,  lastly,  they  are  the  seats  of 
funeliona  of  a  spontaneous  or  iuToluntary  nature  (intellectual  fane* 
tions).  The  nerves  forming  the  peripheral  portion  of  the  system 
•re  almoBt  entirely  passive ;  they  are  simply  conductors,  conveying 
niflueDces  or  impressions  to  and  from  the  centre,  and  are  hence  said 
to  be  intemuncial,  or  message-bearing. 

The  nervous  system,  as  was  first  pointed  out  by  Bichat,  is  suscep- 
tible of  division  into  two  great  systems,  called  the  animal  and 
the  organic;  both  consisting  of  central  and  peripheral  portions. 
The  €aUmal  ej^etem  has  for  its  centre  the  brain  and  spinal  cord  (cere- 
bro-spinal  axis);  and,  for  its  periphery,  forty- three  or  four  pairs  of 
nerves,  which  are  distributed  to  the  skin,  the  organs  of  the  senses, 
and  the  voluntary  muscles;  upon  the  animal  system,  depend  sensation, 
perception,  and  volition.  The  organic  or  eympathetie  system  has 
several  centres,  which  consist  of  small  fleshy-looking  bodies  called 
ganglia,  situated  for  the  most  part  immediately  in  front  of  the 
spinal  column.  By  means  of  connecting  filaments,  they  form  a  chain 
or  series  extending  from  the  skull  to  the  coccyx.  The  nerves,  or 
peripheral  portion  of  this  system,  are  distributed  to  those  organs  and 
tissues  whose  functions  (nutrition,  secretion,  &c.)  are  directly  con- 
cerned in  the  maintenaifce  of  the  body,  and  which  are,  to  a  certain 
extent,  performed  independently  of  the  mind. 

The  nervous  tissue  is  composed  of  two  very  different  structures ; 
one  called  the  white,  fibrous,  or  medullary  substance,  and  the  other 
the  gray  or  cineritious ;  names  derived  from  appearances  recognized 
by  the  naked  eye. 

The  white  euhetunce  is  tolerably  firm,  resisting,  and  inelastic ;  and, 
in  the  animal  system,  constitutes  nearly  the  whole  of  the  nerves,  and 
the  greater  portion  of  the  central  axis.  In  the  former  situation,  it 
appears  in  the  form  of  threads  or  filaments,  bound  together  in  bundles 
of  various  sixes ;  but  in  the  latter,  it  is  a  consistent  cheesy-looking 
mass,  which  exhibits  its  fibrous  structure  only  after  it  has  been 
hardened  in  alcohol,  or  some  other  fiuid  capable  of  coagulating 
its  albumen. 

The  gray  or  eineritiom  eubitanee  exists  in  greatest  abundance  in 
the  cerebro-spinal  axis,  the  ganglia,  and  the  sympathetic  nerves.  In 
all  these  situations,  except  the  last,  where  it  presents  a  fibrous  appear- 
ance, it  is  a  soft,  inelastic,  nearly  semifluid  mass,  apparently  homo- 
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geneous  in  structurei  but,  as  will  be  hereafter  mentioned,  composed 
of  gray  fibres  and  nerve-cells  (ganglionic  cells). 

The  essential  vital  property  of  the  nervous  system,  and  that  which 
belongs  to  it  exclusivelyi  is  sensibility  or  impressibility;  it  is  proba- 
ble, however,  that  only  the  nerves  are  thus  endowed;  for  it  is  found 
that  the  same  impressions  which  give  rise  to  pain,  when  made  upon 
the  peripheral  portion  of  the  system,  are  not  perceived  when  made 
upon  the  brain.  This  has  been  clearly  proved  by  the  observations 
of  surgeons  in  cases  of  wounds  of  the  brain,  and  also  by  the  experi- 
ments which  Flourens  and  others  have  made  upon  the  inferior  ani- 
mals by  slicing,  pricking,  and  even  Jl)uming  the  brain,  in  none  of 
which  was  there  any  manifestation  of  sensibility. 

ChemtealCompoHtian.'^The  nervous  system  is  remarkable  for  being 
the  only  tissue  of  the  body  in  which  phosphorus  has  been  detected. 
It  was  first  discovered  by  Yauquelin,  and  is  stated  by  Gouerbe  to 
exist  in  combination  with  the  fatty  substances,  of  which  he  enume- 
rates four  varieties,  distinguished  by  the  names  eerebrote,  stearooh 
notCj  cepJudotey  and  eleencephoL  This  chemist  has  also  found  that 
the  proportion  of  phosphorus  in  the  brains  of  idiots  is  less  than  in 
the  brains  of  ordinary  individuals.  The  great  bulk  of  the  brain, 
however,  is  water,  holding  albumen  in  solution.  The  following 
analysis  of  human  brain  is  from  Yauquelin. 

Water 80.00 

Albumen 7.00 

White  fat 4.55 

Red  fat       .        .       , 70 

Osmazome 1.12 

Phosphorus        , 1.50 

Acids,  salts,  and  sulphur      ....  5.18 

100. 

Structure. — The  microscopic  elements  of  the  nervous  tissue,  inde- 
pendent of  its  enveloping  membranes  and  ordinary  areolar  tissue 
and  bloodvessels,  are  fibres  and  cells.  The  fibres  comprise  all  the 
peripheral  part^  of  the  system ;  the  cells  exist  only  in  those  parts 
of  the  centres  which  are  composed  of  gray  substance. 

The  fibres  are  of  two  kinds,  the  white  or  tubular  and  the  gray; 
and,  in  proportion  as  one  or  other  of  these  varieties  abounds  in  a 
nerve,  it  is  designated  as  a  white  or  gray  nerve.     Thus,  in  the 
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terebro^^pinal  or  animal  nema,  tha  number  of  white  fibres  far  ez- 
eeeda  that  of  the  gray;  bat  in  the  orgaaio  or  gangliooic  nerves  the 
rarene  is  the  case,  and  hj  this  means  these  two  hinds  of  nerrea  can 
generally  be  distingoished  from  each  other.    The 

white  or  tabular  fibres  form  also  the  great  mass  ^^^ 

of  the  medollarj  matter  of  the  brain  and  spinal  ^^^H 

Mvd,  vhile  tho  gray  predominate  in  the  oineri-  ^^^| 

tiovs  parts  of  these  centres,  and  in  the  ganglia  of  ^HH 

the  organic  system.  ^^^| 

The  white  or  tvbuiar  fibres  consist  of  (1),  a  ^^^| 

membranons  cylinder;  (2)  within  this,  a  white  ^^^| 

rabetaoce,  called  the  mednUary  sheath;  and  (8),  ^^^H 

a  transparent  nutter  occnpybg  the  centre,  named  ^^^| 

the  axis  or  primitive  band.     It  ia  probable,  how-  |^H 

ever,  that  the  medallaTy  sheath  and  the  axis  are  HH| 

one  and  the  same  Bnbstance,  the  white  appearance  ^|ll 

represented  by  the  former  resulting  from  a  kind  ^Hl 

of  dreomferential  coagulation.    Be  this  as  it  may,  ^Hfl 

the  fibres,  when  largely  magnified,  present  the  ap-  ^nl 

pearanoe  of  a  tnbe  with  a  double  contour,  and  an  HUl 

inclosed  transparent  substance,  which  upon  expo-  BBI 

snre  becomes  obscurely  granular.     The  siie  of  ^^^1 

these  fibres  varies  from  yji,,  to  ^,'00  °^  »»  ™ch  ^^JJ^J^^^^ft^ 

in  diameter.    As  usnally  seen  they  have  not  a  jom  nd  Bamnno  1, 

uniform   outline,  but  appear  dilated  or   swollen  ^3ltt.^tt^hft^ 

cut   at  some   points,  and   contracted   at  others  ud  un  cfUndn  u*  m- 

(Fig.  16).    This  varicose  condition  is  supposed  to  ^.^  torttlTtb! 

be  caused  by  pressure  or  traction  during  the  «»'»"i"  mmb™..  n- 

manipulation  that  is  necessary  for  their  ezhibi-  ttn  tmatui  %  kootM 

tion,  tho  soft  matter  within  the  tube  being  made  •!*«»" '""""i''™" 

..—  of  iB«cli«ii™l   dl>pl«oe- 

in  this  way  to  accumulate  at   dinerent  points,  mnit  or  tha  muAM. 

These   fibres   never    anastomose   or    divide  into  ^^  wo^T^onght'by 

smaller  fibres,  but  continue  unbroken  from  their  nwiibng  m  ba  ounm 

origin  in  the  centres  to  their  ultimate  distribution  (.^t  ^^  obL^liKni 

in  the  tissues.  .  v^*  u.™  u*  u  .110. 

The  gray  Jihra*  (Fig.  17)  are  most  abundant 

in  the  cineritioos  sobstance  of  the  cerebro-spinal  axis,  and  in  the 
organic  nerves;  they  exist  also,  but  in  small  numbers,  in  the  nerves 

*  Called  bj  CarpeDter,  organic  nowmt  Jtbret,  aad  b;  Henli,  gelatinoti*  tMu- 
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of  animal  life.     Thoir  exact  nature  ia  not  yet  determined,  ^ut  they 
seem  to  be  solid,  homogenoous,  flattened,  transpa- 
'^*    '*  rent  filaments,  with  numerous  minute  nucleated 

corpuscles  lying  upon  their  e.xternal  surfacee. 
They  Lave  little  or  no  tendency  to  become  vari- 
cose, and  are  rather  more  consistent  and  tenacious 
than  the  tubular  fibres.  Their  diameter  varies 
from  ao'oo  to  jo'dd  of  an  'ot^'^- 

The  nerve-cells,  or  veaiciea  (Fig.  18),  are  found 
principally  in  the  gray  matter  of  the  brain  and 
spinal  cord,  and  in  tho  ganglia  of  the  sympathetic 
system.  They  are  dark-looking,  spherical,  or 
elongated  bodies,  consisting  of  a  ceil  wall,  an  in- 
closed grayish  matter,  and  a  vesicular  nucleus 
contMning  a  well-marked  nucleolus.  Some  of 
uiorirmjfib™.  them  have  one  or  more  long  filamentous  pro- 
"^'^    cesees  running  off  from  their  circumference,  and 

Fig.  18. 


are  thence  called  caudate  cells.     Their  size  varies  from   gg'gg  to 
]^g  of  an  inch  in  diameter.     They  generally  lie  imbedded  in  the 
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intentiees  formed  by  the  nerve-fibres  (Fig.  19),  and  are  surrounded 
by  a  grmnnlar-looking  gelatinous  substance  whioh  is  probably  their 
blastema.  Other  kinds  of  nerye-oells  are  also  said  to  be  found  in 
the  nerrous  tissue,  but  they  are  in  all  probability  the  same  as  the 
preceding,  only  less  matured. 

It  only  remains  to  present  a  brief  outline  of  the  arrangement  of 
the  preceding  elementary  parts  in  the  central  and  peripheral  por- 
tions of  the  nervous  system,  commencing  with  the  cerebro-spinal 


The  cnsBRO-SPiKAL  axis,  the  centre  of  the  animal  system  of 
nervefl,  is  contained  in  the  cranium  and  spinal  canal,  where  it  is  sur- 
rounded by  three  proper  envelops;  and,  in  the  latter  situation,  by 
a  conaiderable  quantity  of  loose  areolar  and  adipose  tissue.  For 
convenience  of  study  and  reference,  it  is  divided  into  two  portions; 
called,  respectively,  the  spinal  cord  and  the  encephalon.  The  latter 
comprises  the  medulla  oblongata,  cerebellum,  and  cerebrum.  Each 
of  these  parts  is  composed  of  gray  or  cineritious,  and  white  or  me- 
dullary substances,  but  the  relative  position  and  arrangement  of 
the  two  are  not  the  same  in  different  situations. 

In  the  spinal  cord,  the  gray  substance,  although  not  so  abundant 
as  the  white,  forms  a  continuous  central  mass  or  axis  from  one  end 
of  the  cord  to  the  other.  It  consists  of  numerous  large  caudate 
cells,  and  of  gray  and  white  fibres.  The  cells  contain  large  nucleo- 
lated  nuclei,  surrounded  by  a  shaded  and  sometimes  dark  granular 
matter,  and  many  of  them  have  long  filamentous  processes,  branch- 
ing out  in  different  directions.  The  pale  or  gray  fibres,  easily  re- 
cognised by  the  corpuscles  on  their  surface,  run  for  the  most  part 
in  a  longitudinal  direction,  and  are  noticed  to  lie  remarkably  close 
to  each  other.  The  tubular  fibres  are  derived  from  the  surrounding 
medullary  substance  of  the  cord,  and  the  roots  of  the  spinal  nerves; 
they  are  numerous,  and  have  also  a  general  longitudinal  direction. 

The  white  substance  of  the  cord  is  much  more  abundant  than  the 
inclosed  gray  matter  which  it  surrounds  on  all  sides.  It  consists 
almost  entirely  of  tubular  fibres,  which  are  somewhat  smaller  than 
those  of  the  nerves,  and  arranged  in  longitudinal  bundles.  There 
are,  in  all  probability,  two  sets  of  these  fibres;  one  derived  from  the 
nerves  and  continued  into  the  encephalon,  the  other  limited  to  the 
cord  and  extending  from  one  part  of  it  to  another,  for  the  purpose 
of  associating  or  connecting  the  different  portions  of  the  gray  sub- 
stance. 
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In  the  endephftlon,  the  gray  substance  is  fouod  priocipally  in  two 
situations.  It  covers  the  whole  of  the  external  surface  of  tiie  cere- 
brum and  cerebellum,  and  coostitutes  the  great  tnass  of  the  bodies 
situated  in  the  interior  of  the  cerebrum.  Upon  the  surface  of  the 
cerebellum  it  forme  a  single  tolerably  thick  lamina,  arranged  in 
tranSTcrsely  concentric  plaits  or  folds  of  various  sizes,  which  inclose 
the  medullary  matter  of  the  organ.  The  internal  surface  of  this 
layer  is  therefore  in  contact  with  the  white  matter,  many  of  whose 
fibres  penetrate  nearly  to  its  external  surface. 

Upon  the  surface  of  the  cerebrum,  the  gray  substance  (which  to 
the  naked  eye  seems  to  form  but  one  continuous  layer,  varying  from 
two  to  three  lines  in  thickness)  is  divided  into  two  and  some- 
times into  three  layers  by  very  thin  membtanona  lamioie  of  medul- 
lary or  white  substance,  whose  fibres  cross  each  other  in  every 
direction,  and  seem  to  be  intended  to  associate  or  connect  the  re- 
mote parts  of  each  stratum  of  gray  substance  (Fig.  20).  The 
relative  position  of  these  alternate  layers  is  as 
*'     '  follows:     1.  Upon  the  external  surface  is  a  deli- 

cate layer  of  white  substance.  2.  A  tolerably 
thick  deposit  of  gray  substance.  3.  Another 
thin  white  stratum.  4.  A  gray  layer  that  is  in 
contact  with  the  central  white  substance  of  the 
organ.  In  some  places,  instead  of  four,  six  of 
these  layers  may  be  distinguished.  The  cells  of 
the  gray  substance  are  small,  generally  spherical, 
*  and  seldom  caudate.  They  are  imbedded  in  a 
matrix  of  granular  matter,  inclosed  between  the 
preceding  white  laminm,  and  surrounded  by  tu- 
flbn  of  th*  medniiuj  bular.fibrcs  that  penetrate  from  the  inclosed 
^''^^IX^t'^  '^'"^  substance  of  the  brain  nearly  through  the 
dmrtDg  u»  Minior  1.1/-    entire  gray  layer. 

«^^^^|^i««ua  of  u>«        ji^^  deposits  of  gray  matter  (called  the  primi- 
tive ganglia)  within  the  cerebrum  are  composed 
of  large  nerve-cells,  surrounded  by  a  granular  matter  and  by  tubu- 
lar fibres,  which  come  for  the  most  part  from  the  spinal  cord. 

The  white  substance  of  the  encephalon  is  composed  of  tubular 
fibres,  of  somewhat  smaller  size  than  those  of  the  spinal  cord. 
These  fibres  are  divided  into  two  classes,  according  to  their  sup- 
posed functions ;  the  one  comprises  all  those  that  simply  pass  from 
one  part   of  the   brain  to  another,  and  are  called  converging  or 
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commissural  fibres ;  the  other  consists  of  those  that  come  up,  as  it 
were,  from  the  spinal  cord,  and  diverge  toward  the  under  surface  of 
the  gray  coyering.  These  are  named  the  divergent  fibres,  and  are 
continuous  below  with  the  spinal  nerves. 

Ganglia. — The  centres  of  the  sympathetic  system  of  nerves, 
called  the  ganglia,  are  a  series  of  small,  fleshy-looking  bodies, 
joined  together  by  gray  nerves,  and,  situated  upon  the  sides  and  in 
firont  of  the  vertebral  column.  But  there  are  also  ganglia  connected 
with  the  cerebro-spinal  nerves.  Each  one  of  the  posterior  roots  of 
the  true  spinal  nerves  passes  through,  or  rather  forms  a  ganglion 
before  it  unites  with  its  corresponding  anterior  root.  They  are 
also  found  lipon  the  facial,  glosso-pharyngeal,  pneumogastric,  and 
trigeminal  nerves. 

The  ganglia  of  the  sympathetic  nerves  are  variable  in  size  ;  the 
two  largest,  called  the  semilunar,  are  found  in  the  abdomen, 
and  are  about  the  size  and  very  nearly  the  shape  of  the  common 
kidney-bean ;  the  smallest  can  hardly  be  seen  with  the  naked 
eye.  Their  elementary  pairts  are ;  1.  A  dense  areolar  investment 
continuous  with  the  sheaths  of  the  nerves;  2.  Nerve-cells;  and  8. 
Nerve-fibres.  Upon  making  a  section  of  one  of  these  ganglia,  it 
will  be  found  divided  into  several  compartments  by  processes  from 
the  areolar  capsule,  and  by  the  nerve-fibres  which  are  spread  out 
in  passing  through.  In  these  compartments  is  a  reddish-gray 
matter  (ganglionic  substance),  which,  under  the  microscope,  is  seen 
to  consist  of  oval-shaped  nerve-cells,  surrounded  by  granular  cor- 
puscles and  gray  fibres ;  a  few  of  the  cells  are  caudate,  and  it  is 
possible,  as  has  been  suggested,  that  their  filamentous  prolongations 
are  continuous  with,  or  actually  constitute  the  gray  or  pale  fibres. 
The  tubular  fibres  either  pass  directly  through  the  ganglia  (straight 
fibres),  or  ramify  in  a  circuitous  way  in  the  gray  substance,  and 
then  emerge  (circumflex  fibres). 

The  Nerves. — The  peripheral  portion  of  the  nervous  system 
consists  of  nerve-fibres,  which  are  collected  into  bundles,  bound  to- 
gether by  cellular  tissue,  and  inclosed  in  a  common  sheath  of  the 
same  material. 

The  cerebro-spinal  nerves  are  composed  principally  of  tubular 
fibres,  varying  in  number  according  to  the  size  of  the  cord.  In 
nerves  of  large  size  these  fibres  are  bound  together  in  small  bundles, 
or  funiculi,  which  are  surrounded  by  a  sheath  of  areolar  tissue  de- 
nominated the  neurilemma;  and  collected  into  larger  bundles,  or 
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fascicles,  recognizable  by  the  naked  eye,  and  also  provided  iritb  a 
commoa  areolar  investment ;  and,  lastly,  these  fasdcles  are  ar- 
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ranged  into  coTds  or  nerves,  and  inclosed  in  a  common  sbeath  of 
dense  cellular  tissne. 

In  analyzing  a  nerve,  therefore,  we  find  it  to  consist  of  a  strong 
areolar  investment,  from  whose  inner  surface  numerous  proceasei 
are  sent  inward  so  as  to  mark  off  large  cylindrical  compartments, 
which  are  still  farther  subdivided ;  and,  in  these  tnbular  compart- 
ments are  situated,  respectively,  large  and  small  bundles,  called 
funiculi,  which  are  divisible  into  elementary  fibres. 

The  branching  of  nerves,  which  takes  place  throaghont  every 
part  of  the  body,  is  produced  by  the  separation  of  bundles  and 
fibres,  but  never  by  the  division  of  a  primitive  fibre,  except  possibly 
at  their  terminations.  Again,  nerves  communicate  with  each  other 
by  an  interchange  of  bundles  and  of  fibres,  but  never  by  a  blend- 
ing  of  one  fibre  with  another.  These  interchanges  are,  in  some 
places,  BO  numerous  and  complicated  as  to  form  a  kind  of  network, 
or  plexuK  (Fig.  22). 

Origifu  of  Nervet, — The  internal  or  central  extremities  of  the 
nerves  are  termed  their  roots  and  origins,  in  distinction  from  their 
peripheral  extremities,  which  are  called  terminationi.  These  origbi 
are  said  to  be  apparent  and  actual.  Thus,  the  spinal  nerves  have 
an  apparent  origin  from  the  aides  of  the  spinal  cord;  but  their 
actual  origin,  which  can  be  ascertained  only  by  tracing  out  the 
minute  fibres,  is  some  distance  off.     In  fact,  tittle  or  nothing  is  posi- 
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tirelj  Imown  conceraing  the  actual  origins  of  the  nervea.  For 
fkrther  information  the  student  is  referred  to  the  article  on  the 
Spinal  Cord. 

The  terrninatum$  of  ntnet  are  inTolved  in  almost  ae  mnch  doubt 
u  their  origins.  It  was  onee  the  prerailing  opinion  that  the  nerves 
bare  no  terminations  properly  so  ealled,  but  that  the  elementary 
fibres  form  loops  vith  one  anotlier,  and  return  to  the  centres, 
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Fig.  2i. 
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and  this  is  undoubtedly  the  case  in  some  parts  of  the  body  (see  Fig. 
23).  Wagner  supposes,  however,  that  true  terminations  do  occur ; 
and  this  has  been  demonstrated  in  the  nerves  of  the  hand,  whose 
fibres  may  be  traced  into  little  oval-shaped  particles,  called  the  Paci- 
nian bodies,  after  Pacini,  of  Pisa,  who  first  described  them,  about  a 
eentvry  ago.  These  little  organs  (Fig-  24)  are  found  in  great  num- 
ben  in  the  palms  of  the  hands  and  soles  of  the  feet,  connected  more 
particularly  with  the  cutaneous  branches  of  the  nerves.  They  have 
been  discovered  also  in  other  parts  of  the  body,  bat  in  comparatively 
small  numbers.  Their  size  varies  from  |<j  to  ^'q  of  an  inch  in  length, 
and  from  J^  to  j^g  in  breadth.  They  hare  a  white  or  opaline  ap- 
pearance ;  and,  when  divided  and  examined  under  the  microscope, 
are  found  to  be  composed  of  numerous  concentric  laminffi  (Fig.  25), 
one  within  another,  inclosing  at  the  centre  a  small  cylindrical  cavity 
filled  with  a  transparent  fluid.  The  nerre-fibre  enters  this  cavity  at 
one  extremity  of  the  body,  but  the  manner  in  which  it  is  ultimately 
disposed  of  is  not  known. 
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Itnotnnof  thapKlBbBbod;.  1.  The  »t«i»l  IuiUb,  which  an 
Hold,  2.  Th>bu»riatai(tf  UMluslTliiglDaiiitut.  a-TbaMrra, 
luniua,  iDd  thin  Out  potBt  to  B,  aha*  K  tannfauto,  li  u  Utmiutod  «U(*  conL  S.  Th*  snltal  italhi 
orpsdlcle,<l>rtTlil(lti«Ianullanta&aiithan«iirUauu.  I. A o^iUluj •ttu^Ti 0<M atan th* goipmda 
■Dd  nnlfta*  npon  lu  limiiin. 

Tbe  organie  or  ffonglumu:  nervei  coosiat  of  both  tabular  and  gray 
fibres,  collected  into  fascicleB,  and  iDclosed  within  a  common  sheath. 
The  proportion  of  the  two  kinds  of  fibres  varies,  bat  in  most  nerves 
the  gray  predominate.  The  tabular  fibres  are  said  not  to  present 
the  ordinary  double  contour ;  they  are  of  various  sizes,  a  few  being  as 
large  as  y^gg  of  an  inch  in  diameter,  and  others  again  measuriDg 
only  sb'oo-  ^^  pale  or  gray  fibres  do  not  differ  from  those  already 
described. 

The  tnbalar  fibres  of  the  ganglionic  nerves  may  be  readily  traced 
to  the  anterior  and  posterior  roots  of  the  spinal  nerves,  and  it  is 
throngh  Ufis  communication  that  the  cerebro-spinal  axis  exerts  the 
little  influence  it  has  over  the  organs  supplied  with  nervous  power 
from  the  sympathetic  or  organic  system.  It  is  also  in  consideration 
of  this  fact  that  modem  physiologists  incline  to  the  opinion  that  tbe 
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Ktati  ofa  donal  ipliul  oem,  ud  <!•  anion  vltb  tbt  F^pulialk.  t,  <.  Antailot  iMan  of  thi  iplul 
art.  a.  Antolar  no*,  p.  FHtariaT  nmt,  vlth  Iti  guigUan.  a*.  AalaJor  tniHb.  p'.  Poatokr  bnncli. 
■■  Sjapntlulle.    c*  lU  douU*  jnoctloa  with  1h«  ulterior  bnneh  ot  Um  qiliul  n«T«  ^  n  vhlta  »nd 


■Tinpathetic  Bjatem  is  onlj  an  appendage,  as  it  were,  to  the  Cerebro- 
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.AJI  the  free  surfaces  of  the  body,  both  external  and  internal,  are 
invested  by  a  delicate  transparent,  cellnlo-membranous  layer,  vbich 
upon  the  skin  is  denominated  epidermis,  or  cuticle,  and,  upon  the 
wrons  and  mucons  membranes,  epithelium.  In  the  former  situation, 
it  forms  a  thick  horn  j  coat  for  the  protection  of  the  cntaneoos  tiasne, 
bnt  it  may  be  readily  separated  b;  blistering,  vhioh  cauaeB  a  col- 
lection of  water  beneath  it,  and  thus  detaches  its  connections. 
In  the  latter,  it  cannot  he  clearly  demouBtrated  vithoat  the  micro- 
scope. It  consists  essentially  of  nucleated  cells  held  together  by  a 
8  blaatema,  and  is  doubtless  produced  by  a  constant  process 
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of  exudation  from  the  surface  upon  which  it  is  situated.  It  differs 
very  greatly  in  ihickness  in  different  situations ;  the  cells  forming  in 
some  places  several  superimposed  layers,  and  in  others  only  a  single 
ihin  pellicle.  It  is  organized,  although  possessing  neither  vessels 
nor  nerves ;  is  rapidly  reproduced  when  destroyed ;  and  ia,  probably, 
always  desquamating  or  wearing  away  at  its  free  surface. 

The  difference  in  the  shape,  size,  and  disposition  of  the  cells  in 
diflerent  situations,  has  given  rise  to  their  division  into  several  varie- 
ties, all  of  which  may  he  comprised  under  three  principal  heads :  1. 
T  CBS  ell  ate  epithelium ;  2.  Columnar  epithelium ;  3.  Ciliate  epithelium, 
to  which  a  fourth  is  sometimes  added,  called  the  »pheroidal. 

Tessellate,  pavement,  or  tcaly  epithelium  {Fig.  27),  examined  upon 
its  free  surface,  consists  of  angular,  flattened  cells,  connected  to- 
gether by  a  tough,  intercellular  matter,  and  presents  somewhat  the 
appearance  of  blocks  in  a  mosaic  pavement.  In  some  situations, 
as  upon  the  serous  membranes  and  the  inner  surface  of  the  heart 


Fig.  27. 


Fig.  -28. 


H  and  bloodvessels,  they  form  but  a  single  delicate  layer  or  film ;  but, 

^1  upon  the  synovial  memhranes,  the  conjunctiva  of  the  eye  and  some 

^V  other  mucous  membranes,  and  more  particularly  upon  the  sltin  when 

H  it  constitutes  the  cuticle  or  epidermis,  it  can  bo  readily  shown  to 

H  consist  of  several  strata  (Fig.  28).     In  this  stratified  variety,  the 

H  cells   present  different  appearances  at  different  depths,  owing  to 

H  certain  changes  which  tbey  undergo  as  they  proceed  toward  the 
^^^^^^  face.     If  a  vertical  section  of  cuticle,  taken  from  the  palm  of  the 
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hand  or  sole  of  the  foot,  is  examined  with  a  lens,  the  cells  lying  next 
the  tme  skin  will  be  seen  to  be  globular,  distinctly  nucleated,  and 
imbedded  in  a  clear,  transparent,  granular  blastema;  a  little  farther 
removed,  they  are  still  spherical  but  somewhat  larger,  and  seem 
to  be  filled  with  a  semifluid  matter  surrounding  the  nucleus,  and 
the  blastema  appears  of  a  more  tenacious,  viscid  consistence.  Still 
Bearer  the  surfoce  they  are  spread  out  or  flattened,  have  a  dry  opaque 
appearanoe,  and  are  much  more  firmly  adherent  to  each  other. 
IflUMdiately  along  the  line  of  the  free  surface,  they  present  the 
appearmade  of  a  confused  mass  of  undefined  dry  scales  of  a  dull  white 
eolor.  In  this  last  condition,  they  are  continually  falling  off,  to  be 
ftfUMeed  by  oAers  as  they  are  pushed,  as  it  were,  outward  by  new 
ones  eoostantly  produced  by  the  surface  upon  which  the  epithelium 
rests. 

Besides  the  structures  mentioned  above  as  being  covered  by  this 
variety  of  epithelium,  the  following  also  possess  a  coating  of  the 
same :  the  mucous  membrane  of  the  tympanum,  and  of  the  petrous 
cavities;  the  internal  surface  of  the  mouth,  as  far  back  as  the  com- 
mencement of  the  oesophagus ;  the  stomach;  seminal  vesicles ;  pelvis 
of  the  kidney ;  female  organs  of  generation,  as  high  up  as  the  mid- 
die  of  the  neck  of  the  uterus ;  the  internal  surface  of  the  sclerotic 
coat  and  cornea;  the  outer  surface  of  the  choroid  coat  of  the  eye; 
the  smallest  divisions  of  the  hepatic,  salivary,  and  renal  ducts ;  the 
lips;  margins  of  the  eyelids,  and  anus. 

Columnar  or  cylinder  epithelium  (Fig.  29)  differs  from  the  pre- 
ceding in  being  made  up  of  cells  vertically  elongated,  and  arranged 
ride  by  side  in  an  upright  position.  The  shape  of  the  cells  is  not 
precisely  the  same  in  all  situations ;  they  are,  however,  generally 


rviTPjn***  npHItt"^  etUi  rtowwl  obUqnely.    1.  Fne  ends.   S.  Attftcfa«l  •xtramltkf  indoiitig  nucleated 

naelel.    (Todd  Mad  Bowman.) 

flattened  on  two  opposite  sides,  and  broader  at  their  free  than 
at  their  attached  extremities,  where,  indeed,  they  are  often 
pediculated.  In  some  places  they  are  regularly  cylindrical,  and 
sometimes  fusiform  or  even  bell-shaped.    They  all  have  large  oval 
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nuclei'*'  in  their  centres,  and,  in  their  large  extremities,  a  quantity 
of  clear  granular-looking  matter.  An  intervening  substance  or 
blastema  fills  up  the  interstices  between  their  small  or  attached 
extremities,  and  binds  them  together. 

The  columnar  epithelium  occurs  only  upon  mucous  surfaces ;  it  is 
found  at  the  cardiac  orifice  of  the  stomach,  throughout  the  whole 
length  of  the  intestines,  in  the  urethra,  in  the  main  trunks  and 
larger  branches  of  the  various  ducts  that  open  into  the  alimentary 
canal,  in  the  gall-bladder,  and  probably  also  in  the  urinary  bladder. 
It  is  still  undetermined  whether  this  variety  of  epithelial  tissue  is 
subject  to  desquamation  or  wearing  away  at  its  free  surface,  and 
supposing  this  to  be  the  fact,  the  mode  of  its  reproduction  is  also 
unknown.  Gerber  says  that  the  cells  rest  upon  a  layer  of  tessellated 
epithelium,  whose  cells  become  columnar.  Others  suppose  that  the 
whole  layer  is  cast  off  at  once,  and  that  the  parts  beneath  are 
temporarily  denuded. 

Ciliated  epithelium  (Fig.  80),  consists  of  cells  that  are  provided 
with  little  hair-like  processes   called  cilise.     The  cells,  generally 

Fig.  80. 


Tibratile  or  dilate  epithellam.    1.  Nucleated  oelb,  resting  on  their  imallereDds.    2.  Cilia. 

(From  Henl6.) 

columnar,  are  sometimes  tessellate,  and  hence  the  distinction  into 
tessellate  and  columnar  ciliate  epithelia.  The  nasal  cavities,  frontal 
and  maxillary  sinuses,  lachrymal  sac  and  ducts,  posterior  surfaces 
of  the  soft  palate  and  fauces,  the  Eustachian  tube,  larynx,  trachea, 
bronchia,  uterus,  and  Fallopian  tubes,  are  all  furnished  with  colum- 
nar epithelium.  The  tessellate  variety  exists  upon  the  internal 
surface  of  the  cerebral  cavities,  and  possibly  in  the  tubular  fibres 
of  the  nerves. 

The  cilise  are  situated  upon  the  free  surface  of  the  epithelium, 
like  the  pile  on  velvet,  and  are  theirefore  attached  to  the  correspond- 
ing parts  of  the  cells.  In  order  to  be  seen  to  advantage,  a  vertical 
section  of  the  tissue  must  be  made  and  examined  laterally  or  ob- 
liquely.    If  the  tissue  is  fresh,  they  exhibit  a  most  beautiful  waving 

*  Henl^  denies  the  existence  of  nnolei  in  the  columnar  cells  of  the  gall- 
bladder. 
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to  and  fro,  like  »  field  of  yotmg  wheat;  snd,  if  &  little  fine  povder 
is  Bprinkled  npoa  the  anrfoce,  the  particles  may  be  observed  to  be 
carried  or  floated  aloDg  io  the  direction  of  the  waving,  and  finallj 
thrown  off  at  the  cat  margin. 

The  ahapo  and  size  of  the  oitise  differ  in  different  individaals; 
generally,  however,  they  are  filiform  or  slightly  oonical  with  two 
sides  flattened.  They  vary  in  length  from  j^gg  to  gg^oQ  of  an  inoh. 
Althoogli  their  position  is  for  the  moat  part  nearly  vertical,  a  close 
etamination  will  prove  them  to  be  a  little  inclined  toward  the  natural 
outlets  of  the  cavities  which  they  line.  This  arrangement  is  con- 
nected with  their  function  of  impelling  or  carrying  off  the  fluids  with 
which  they  are  in  contact. 

The  existence  of  this  ciliary  motion  readily  explains  the  passage 
of  floida  along  cavities,  such  as  the  salivary  ducts,  whose  walls 
possess  DO  contractile  property.  The  source  or  nature  of  this  power 
is  as  yet  involved  in  obscurity.  Sharpey  supposes  it  to  result  from 
inherent  contractility ;  others  from  a  species  of  erection  which  these 
little  organs  undergo,  and  others  still,  to  the  contraction  of  mascular 
fibres  attached  to  the  base  of  each.  The  shedding  of  the  ciliee  is 
yet  an  undecided  question. 
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The  black  color  of  the  choroid  coat  of  the  eye,  and  the  skin  of  the 
negro,  and  the  various  shades  of  brown  presented  by  the  other  races 
of  mankind,  are  due  to  a  peculiar  coloring  matter  called  black  pig- 
ment, which  is  contained  in  cells  or  veuclea,  whose  sizes  vary  in  dif- 
ferent individuals  and  in  different  situations.  In  the  choroid  coat 
of  the  eye,  the  cells  are  quite  large,  poly- 
hedral in  shape,  and  arranged  somewhat  like  ^'*"  ''' 
the  tessellate  epithelial  cells.  They  consist 
of  a  delicate  homogeneous  membrane,  inclos- 
ing a  transparent  nucleus,  which  is  surround- 
ed by  the  minute  granules  of  the  coloring 
matter.  This  is  insoluble  in  cold  and  hot 
water,  alcohol,  ether,  and  the  volatile  oils. 
On  analysis,  it  yields  carbon,  hydrogen,  nitro- 
gen, and  oxygen,  and  a  email  quantity  of  oxide 
of  iron,  common  salt,  and  phosphate  of  lime. 

The  pigment-cells  of  the  skin  of  the  negro  are  much  smaller  than 
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those  of  the  choroid  membraiiQ,  and  are  aitnated  ia  the  deep  layer 
of  the  epidermis,  vhere  they  are  intermixed  with  the  epithelial  cells. 
In  the  skin  of  the  lighter-colored  races,  the  cells  are  still  smaller 
and  very  much  scattered.  It  is  probable  that  they  do  not  exist 
here  as  true  cells,  but  that  the  granules  of  black  pigment  are  scat^ 
tered  throughout  the  deep  portions  of  the  epidermis,  without  any 
inclosbg  membrane.  ' 


ADIPOSB  TISSUE. 

AdipoBe  tissne  is  the  fat  of  animals.  It  consists  of  small  mem- 
branous cells  containing  the  pecaliar  fatty  matter,  which  are  aggre- 
gated in  little  irregolar  loboles,  and   sometimes  in   considerable 


Pig.  82: 


The  adipose  cells  or  vesicles  are  round  or  oval  in  the  living  ani- 
mal, bnt  aAier  death,  when  the  contuned  matter  is  solidified,  they 
are  generally  polyhedral.  Their  diameter  varies  from  ]  Jg  to  g  &g  of 
an  inch.  By  transmitted  light,  they  present  a  clear  opaline  tint 
exteriorly,  and  a  clondy  white  appearance 
within.  They  are  always  surroonded  by  areolar 
tissue,  which  binds  them  to  each  other  and  the 
surronnding  structures,  and  thus  prevents  their 
gravitating  toward  the  dependent  parts  of  the 
body. 

The  quantity  of  adipose  tissne  in  the  human 
body,  although  subject  to  great  variation,  is 
generally  in  proportion  to  the  degree  of  nutri- 
tion.    It  is  distributed  with  some  ooiformity 
throughout  the  system,  but  is  much  more  con- 
stant in  some  situations  than  in  others.    In  the 
subcutaneous   areolar   tissue  of  the   abdomen, 
pubis,  buttocks,  face,  and  armpits,  in  the  orbits, 
upon  the  heart,  and  in  the  cellular  tissue  around 
the  kidneys  and  the  spinal  cord,  it  is  always 
present  except  in  cases  of  extreme  emaciation. 
In  the  eyelids,  prepuce,  scrotnm,  cavity  of  the  cranium,  on  the  sur- 
face of  the  lungs,  and  the  glandular  organs  generally,  it   never 
occurs,  however  great  its  general  development. 
During  life,  the  substance  of  the  fat-cells  is  in  a  semiliquid  state, 
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Irat  it  congeals  and  solidifies  after  death.  It  is  inodorous,  of  a  pale 
yellowish  color,  a  fiiint  sweetish  taste,  and  soon  becomes  rancid  and 
disagreeable  when  exposed  to  the  air.  Chemically  examined,  it  is 
at  first  resolve^  into  a  solid  substance  called  mwrgarin,  and  a  fluid 
denommated  olein. 

The  adipose  tissue  is  freely  supplied  with  bloodvessels,  which 
ramify  between  the  little  lobules,  sending  to  each  a  twig  that  sub- 
diyides  to  each  of  the  cells.  No  lymphatics  or  nerves  have  ever 
been  traced  into  the  cells,  but  they  are  often  seen  to  pass  between 
them  on  their  way  to  other  purts. 

The  OBes  of  the  adipose  tissue  are  various.  Beneath  the  skin,  it 
aaaists  in  retaining  the  heat  of  the  body ;  it  surrounds  and  facili- 
tatee  the  motion  of  the  joints ;  by  filling  out  the  inter-musculax 
spaces  of  the  face  and  neck,  it  gives  to  the  features  the  rounded 
Imes  of  beauty ;  its  presence  in  the  centres  of  the  bones  increases 
their  soliditj  and  elasticity  ;  and  lastly,  wherever  situated,  it  serves 
as  nutriment  in  reserve,  to  be  taken  up  and  used  by  the  system, 
when,  from  disease  or  other  causes,  the  usual  food  is  withheld. 


MUSCULAR  TISSUE. 

The  muscles,  constituting  what  is  commonly  termed  the  flesh  of 
animals,  are  the  instruments  by  which  the  active  movements  of  the 
body  are  effected.  For  this  purpose  they  are  endowed  with  a 
special  vital  property  termed  contractility^  or  irritability.  In  many 
of  the  muscles,  those,  for  instance,  of  locomotion,  respiration,  and 
the  movements  of  the  organs  of  sense,  this  property  is  to  a  certain 
extent  under  the  control  of  the  will,  and  they  are  denominated  on 
that  account  voluntary  muscles;  on  the  other  hand,  the  heart,  the 
muscular  coat  of  the  stomach  and  intestines,  and  some  others  are 
entirely  beyond  this  influence,  and  are  called  therefore  involuntary 
muscles. 

Voluntary  Mu$ele$. — The  voluntary  muscles,  or,  as  they  are  fre- 
quently called,  **the  muscles  of  animal  life,"  are  separate  and 
distinct  organs,  all  composed,  however,  of  the  same  elementary 
parts.  Their  bright  red  appearance,  fibrous  texture,  and  variety  of 
shape  and  size  are  familiar  to  every  one.      Their  number  in  the 

*  The  (at  of  some  animals  contains  an  additional  sabstanoe  called  stearin. 
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hnman  body  U  varionsly  stated  from  three  to  four  hundred.  With 
one  exception,  the;  all  exist  in  pairs,  and  usually  have  at  least 
one  attachment  to  the  skeleton.  In  the  extremities,  thej  are 
generally  elongated  in  a  common  direction,  and'  are  provided 
-with  rounded  tendons,  by  which  they  are  attached  to  the  bones. 
On  the  trunk,  they  are  mostly  spread  out,  as  it  were,  into  broad 
layers  with  nnmerous  attachments,  and  hare  tendons  of  the  same 
membranous  form.  Chemically,  they  consist  of  water  and  fibrin, 
with  a  small  quantity  of  albumen,  coloring  matter,  and  varioos  salts. 

iStruetvre. — The  muscular  tissue  of  animal  life  presents  to  the 
naked  eye  a  collection  of  well  defined,  red,  fibrous  threads,  arranged 
side  by  side  in  each  particular  muscle,  and  varying  in  size  and  shape 
yn  different  parts  of  the  system.  -Examined  with  a  microscope,  these 
threads  toe  found  to  be  bandies  of  smaller  threads,  or  fibres,  which, 
onder  an  instrument  of  high  power,  are  resolved  into  fibrilUe,  or 
primitive  fibres.  Each  muscle  is,  therefore,  made  up  of  fibrilln, 
forming  fibres  which  ue  collected  into  bundles,  or  fasciculi,  visi- 
ble to  the  unassisted  eye.  The  means  of  union  between  these  dif- 
ferent parts  is  ordinary  areolar  tissue,  which  forms  also  a  common 
investment  or  sheath  for  the  whole. 

The  fateieuli  (Fig  33)  have  generally  an  anguW  outline ;  and 
according  to  the  number  of  fibres  they  contun  give  to  the  different 
muBcles  a  corresponding  appearance  of  a  coarse  or  fine  texture. 
They  are  each  provided  with  a  separate  envelop  of  areolar  tissue, 
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Fig.  84. 
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jHolonged  inwardly  from  the  commoD  eheath  of  the  muscle,  which 
bi&dB  them  cIoboIj  together,  and  serves  also  in  some  degree  as  a 
tteaiu  of  isolation.  The  fibret  (Fig  84),'alao  somewhat  angalor  ic 
shape,  mMBore  about  ^ ^^  of  an  inch  in  diameter  ;  thej  are  some- 
what smaller  in  muscles  of  a  fine  than  in  those  of  a  coarse  texture, 
ud  in  the  moBcles  of  the  female  than  in  those  of  the  male.*  They 
hare  each  a  truislnoent,  homogeneons  envelop,  called  the  sarco- 
lemma,  whioh  may  be  readily  demonstrated  in  the  larger  fibres  of 
•cow  of  ihe  inferior  animals,  and  is  said  to  be  entirely  distinct  from 
tbe  areolar  tissue  that  envelops  the  fasciculi.  They  are  also  cha- 
naetariifld  by  certain  transverse  linear  markings  called  strite, 
which  are  doe  to  the  peonUar'  stmctnre  and  arrangement  of  the 
filwilla.  These  transverse  lines  or-  stria  exist  upon  the  fibres  of 
all  the  voluntary  muscles,  upon  some,  as  the  diaphragm,  that  are 
not  atrieily  voluntary,  and  also  upon  those  of  the  heart.  The 
J3fr31m  {^g>  84,  «),  or  primitive  fibres,  are  about  ji^qq  of  an  inch 
in  diam«t«r,  and  seem  to  be  composed  of  very  minate,  dark-looking 
fuadimngnlar  or  polygonal  particles  (Fig.  85),  disposed  in  longitndi- 


Ftg.8C 


ng.8«. 


nil»ili  in«nil  iJmwln    (C^rimitor,) 


nal  series,  or  rows.  This  arrangement  produces  a  beaded  appearance 
peculiar  to  this  variety  of  muscular  tissue.  It  is  the  lateral  corre- 
spondence and  onion  between  the  particles  of  all  the  fibrillffi  in  each 
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fibre,  that  ^ves  to  the  latter  its  characteristic  striped  appearance, 
and  which  causes  it  sometimes  to  split  into  transverse  plates  or 
disks,  as  represented  in  Fig.  86. 

The  muscles  are  largely  supplied  with  arteries,  veins,  and  nerres. 
The  arteriet  and  veins  enter  between  the  fasciculi,  and  penetrating 
their  sheaths,  form  capillary  plexuses 
around  the  individual  fibres.  They 
have  never  been  traced  into  the  sar- 
colemma.  The  neree»  belong  princi- 
pally to  the  motor  division  of  the  «ere- 
bro-spinal  system.  They  accompany 
the  arteries  and  ramify  with  them  be- 
tween the  fibres,  bat  th^  oltimate 
termination  is  not  known.  It  was  for 
a  long  time  supposed  that  the  smallest 
nenroos  filaments,  after  penetrating  the 
fasciculi,  crossed  the  fibres  obliqsely  or 
transversely  at  certain  distances  ^>art, 
and  then,  forming  loops,  returned  upon 
themselves  (Fig.  37);  more  recent  ob- 
servations have  failed  to  confirm  this 
opinion. 

The  reunloQ  between  muscles  and 
their  tendons  takes  place  solely  by 
means  of  the  constituent  areolar  tissue 
of  the  former.  The  sheaths  of  the  fasciculi  and  fibres  becomes  con- 
densed, and  their  structure  gradually  merges  into  that  of  tendinous 
fibre. 

Involuntarj/  MuKle. — The  muscular  tissue  of  organic  life  per- 
forms those  movements  of  the  body  that  are  entirely  beyond  the 
control  of  the  will.  It  is  abandant,  therefore,  in  the  walls  of  the 
cesophagus,  stomach,  small  and  large  intestines,  the  bladder  and 
pregnant  uterus,  and  in  smaller  quantities  in  the  trachea,  bronchial 
tubes,  ureters,  hepatic  and  pancreatic  ducts,  seminal  vesicles,  defer- 
ential tube,  and  the  middle  coat  of  the  bloodvessels  and  lymphatics. 
It  is  readily  distinguished  from  the  animal  variety  by  its  pale,  dirty- 
graytsb  color,  its  want  of  any  attachment  to  the  skeleton,  the  scat- 
tered irregular  arrangement  of  its  fibres,  and  the  entire  absence  of 
any  tendinous  connections.  Its  ultimate  fibres  (Fig.  88)  are  larger 
than  thefibrillfe  of  voluntary  muscles,  measuring  from  ^^j,  to.)o<og 
of  an  inch  in  diameter.    They  are  generally  devoid  of  transverse 


FIBB0U8  TISSUB. 


76 


markings,  and  appear  obscurely  translacent  at  ^ig-  s^- 

the  centre,  with  a  dark  shaded  border  on  each 
side.  At  nnmerous  points,  they  present  oblong 
nuclei,  which  are  the  remains  of  original  cells, 
and  often  give  them  a  knotted  or  clubbed  ap- 
pearance. 

The  fibres  of  the  heart  form  an  exception 
to  this  description.    They  present  the  bright 
red  color,  the  fascicular  arrangement,  and  the 
timnsTerse  strise  of  voluntary  muscle.     These 
striae  are,  however,  by  no  means  distinct,  and 
the  fibres  themselves  are  somewhat  smaller 
than  those  of  the  animal  variety.    Fibres  like  those  of  the  heart 
are  said  to  exist  also  in  the  oesophagus  within  an  inch  of  the 
stomach,  in  the  iris,  and  in  the  muscles  of  the  ear,  in  which  situa- 
tions they  are  mixed  with  the  muscular  fibres  of  organic  life. 

Chemical  Oampoiition  of  Muscle. — ^Analyzed  with  a  view  to  its 
immediate  constituents,  muscular  tissue  is  found  to  consist  princi- 
pally of  water  and  fibrin.  The  relative  proportions  of  these  two,  as 
well  as  of  the  other  constituents  in  the  voluntary  muscle  of  the  ox, 
as  analysed  by  Berzelius,  is  as  follows : — 


IXksnm  tit  InTolantary  or 
orgsnie  muscle. 


Fibrin        .... 
Gelatin      .... 
Albumen  with  coloring  matter 
Alcoholic  extractive  with  salts 
Watery  extractive  with  salts 
Phosphate  of  lime  with  albumen 
Water  and  loss  . 


15.8 
1.9 
2.2 

1.8 

1.05 

0.08 

77.17 


100.00 


FIBROUS  TISSUE. 


The  fibrous  tissue  is  found  in  great  abundance  in  different  parts 
of  the  body,  subserving  a  variety  of  purposes,  nearly  all  of  which 
are  entirely  mechanical.  It  is  characterized  by  a  brilliant  white  or 
pearly  color,  great  strength,  perfect  pliability,  an  almost  entire 
want  of  elasticity  or  extensibility,  and  a  very  low  grade  of  vitality. 
Examined  closely  with  the  naked  eye,  it  is  seen  to  consist  of  small 
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Fig'  S9.  shiiimg  threads,  or  fibres,  which  in  Bome  sitoationa  are 

parallel,  and  Bometimes  cross  each  other  io  every  di- 
rection.  Analyzed  with  the  microscope,  these  bo* 
called  fibres  are  fooad  to  be -bundles  of  still  Bmaller 
filaments,  vhich  bear  a  very  close  resemblaDce  to 
those  of  areolar  tissue.  Indeedi  these  two  tisanes 
constitute  properly  but  one  system,  and  are  distin- 
guished only  by  difierences  in  the  closeness  of  the 
arrangement  of  their  nltimate  fibres.  Hence,  the 
discrepancies  among  anatomists  in  regard  to  the 
classifioatioD  of  certain  structures,  that  belong  to  one 
or  other  of  these  divisions;  what  is  denominated 
areolar  or  oellolar  by  some,  is  called  fibrous  by 
others,  and  conversely. 

The  forms  of  the  different  fibrous  structures,  and  the  names  by 
which  they  are  known,  vary  in  different  situations.  Around  the 
joints,  where  this  tissue  binds  the  opposed  bones  together,  the  fibres 
are  parallel  and  are  collected  into  funiculi,  or  cords,  called  liga- 
ments ;  upon  the  muscles  of  the  extremities,  it  is  spread  out  into 
membranes  denominated  fiascise,  or  aponeuroses ;  at  the  ends  of 
the  muscles,  it  is  the  medium  of  attachment  b^^een  them  and 
the  bones,  and  is  called  tendon,  which  may  be  either  cord-like 
or  membranous.  It  forms  also  a  closely  investing  membrane  for 
the  bones,  called  periosteum,  and  lastly  membranous  coverings 
for  several  of  the  organs,  e.  g.  the  dura  mater,  the  proper  tunic 
of  the  testis,  &c.  In  consequence  of  the  low  vitality  of  this  tissue, 
when  it  is  attacked  with  acute  inflammation,  it  soon  passes  into  a  state 
of  mortification.  Wben  punctured,  cut,  or  subjected  to  the  action  of 
chemical  irritants  in  the  living  animal,  no  evidences  of  seuBibility 
are  observed,  but  when  violently  twisted  or  stretched,  as  in  severe 
sprains,  the  most  acute  pain  is  often  experienced.  Whether  this  pain 
is  produced  by  the  injury  to  the  ligaments  themselves,  or  to  that 
of  contiguous  nerves,  is  an  undetermined  question. 

Sy  long  boiling,  fibrous,  like  areolar  tissue,  is  almost  wholly  con- 
verted into  gelatin.  The  proper  bloodvessels  of  fibrous  tissue  can  be 
seen  only  with  a  magnifying-glass ;  they  are  very  small  and  much 
scattered,  except  in  the  periosteum  and  dura  mater,  in  which  there 
are  large  arteries  and  veins ;  but  in  these  cases  the  vessels  simply 
traverse  the  tissue  in  order  to  reach  other  parts.  In  consequence 
of  this  difierence  in  vascularity,  the  fibrous  tissues  are  considered 
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bj  Prof.  Palmer*  ob  diYieible  into  two  classea,  the  Taeonlar  and  non- 
naenlar.  The  former  he  calls  fibro-Taeoalar,  including  onder  this 
head  the  periosteum,  pia-mater,  capsule  of  Glisson,  &c.  This  di»- 
tmetioD  ia  highly  osefnl,  since  the  two  differ  rery  widely  in  their 
fiuetiona.  The  fibro^Tasoular  tissae  forms  autrient  membranes  for 
the  stractures  which  it  incloses,  but  the  noa-vascnlar  is  entirely 
mechanical  is  its  use. 


YELLOW  ELASTIC  TISSUE. 

The  yellow  elastic  tissae  is  analogous  to  the  preceding,  but  differs 
from  it  in  several  important  particulars,  the  most  remarkable  of 
which  are  its  great  eztensibility  and  elasticity.  It  is  employed  in 
the  animal  economy,  when  continaed  or  frequently  intermitting 
Bopport  or  resistance  is  required,  and,  in  many  situations,  it  serves 
at  the  same  time  as  ligaments,  and  sometimes  as  envelops  to  certain 
organs.  It  is  largely  developed  in  the  back  Of  the  neck  of  quadru- 
peds, where  it  is  called  the  nucha  ligament  (ligamentum  nnchie), 
or,  by  the  cominn  people,  whit-leather.  In  the  human  subject, 
it  ia  fonnd  as  a  separate  tissae,  principally  between  the  arches  of 
the  vertebrte,  and  in  the  trachea,  bronchial  tubes,  bloodvessels,  and 
lerotom.  In  other  situations,  it  is  largely  mixed  with  areolar 
tissue,  as  in  the  true  skin,  beneath  the  serons  mem- 
branes, and  in  the  external  coats  of  the  arteries  and 
veins. 

To  the  naked  eye,  the  yellow  elastic  tissue  presents 
the  appearance  of  longitudinal,  parallel  iaacicnii, 
of  a  dull-yellowish  color,  and  a  rather  rough  or  . 
floeeulent  sorface.  Under  the  microscope,  these  fasci- 
culi are  resolved  into  well-defined  transparent  fibres 
(fig.  40),  which,  traced  out,  ore  found  to  have  a  serpen* 
tine  course,  and  soon  divide  into  branches,  that  form 
a  kind  of  network  between  the  larger  tmnks.  They 
have  also  been  noticed  to  possess  a  peculiar  tendency 
to  curl  up  at  the  blunt  ends.  Their  size  varies 
greatly,  some  of  the  larger  trunks  moaBuring  as  much  as  j^^  of 
BD  inch,  while  many  of  the  smaller  branches  do  not  exceed  •ufms. 

Yellow  elastic  tissue  long  resists  the  action  of  boiling  water,  but, 

*  ProfaHor  oT  Anatomy  id  tha  UDiTenity  of  Loniarille. 


78  6BKBRAL  AKATOMT. 

like  fibrous  and  areolar  tissue,  is  ultimately  converted  into  gelatin. 
The  acids  and  alkalies  have  little  or  no  effect  upon  it.  In  alcolicd, 
it  retains  its  extensibility  and  elasticity  for  an  unlimited  time.  No 
nerres  have  ever  been  traced  into  this  structure,  and,  as  far  as  we 
know,  it  possesses  no  sensibility  whatever.  Its  fibres  are  not 
endowed  with  vital  contractility,  but  they  frequently  exist  in  con- 
junction with  true  involuntary  muscular  fibres,  as  in  the  middle  coat 
of  the  arteries.  Its  bloodvessels  are  few,  small,  and  scattered,  as 
in  the  fibrous  tissue. 


CARTILAGINOUS  TISSUE. 

Cartilaginous  tissue  enters  largely  into  the  composition  of  the  body, 
especially  in  its  growing  state,  and,  like  the  non-vascular  fibrous 
tissue,  is  almost  entirely  mechanical  in  its  uses.  Two  varieties  are 
generally  distinguished,  the  temporary  and  permaaMnU  In  the 
former,  the  osseous  matter  is  deposited  to  form  bone ;  the  latter 
remains  unchanged  through  life.  The  simple  term  cartilage,  is 
usually  applied  to  the  latter  kind,  and  is  itself  divffled  into  true  and 
fibro-cartHage.     Their  differences  will  be  hereafter  mentioned. 

Cartilage  does  not  possess  precisely  the  same  properties  in  all 
parts  of  the  body.  It  is  generally  a  very  dense  elastic  substance, 
of  an  opaque  white  color,  variously  tinged  with  blue,  grating  under 
the  knife,  and,  when  fresh  cut,  presents  the  appearance  of  an  amor- 
phous, hyaline  matter,  in  a  state  of  great  condensation.  Exposed 
to  the  weather  it  resists  putrefaction  for  a  long  time.  On  exposure 
to  heat  it  loses  about  three-fifths  of  its  weight  by  the  evaporation 
of  its  watery  parts,  becomes  hard  and  crisp,  much  diminished  in 
volume,  semitransparent,  and  of  a  yellowish-brown  color.  By 
boiling  for  twelve  or  eighteen  hours,  it  is  converted  into  a  clear, 
jelly-like  substance  called  chandririj  which,  unlike  ordinary  gelatin, 
is  soluble  in  alcohol,  and  is  precipitated  frpm  its  solutions  by  alum, 
acetic  acid,  acetate  of  lead,  and  sulphate  of  iron. 

According  to  its  distribution  cartilage  is  divided  into  two  varieties, 
the  articular  and  the  nan-articular^  names  which  sufficiently  indicate 
the  basis  of  the  division. 

The  articular  cartilage  exists  in  the  form  of  solid  masses  or 
plates,  which,  including  those  situated  between  the  extremities  of 
the  ribs  and  the  sternum,  are  of  three  kinds :  1.  The  articular  car- 
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I,  properly  bo  oftlled,  namely,  those  that  form  a  covering  to  the 
extnmitiea  of  the  opposed  bones  in  the  movable  Joints  ;  2.  Those 
that  eonnect  the  opposed  bones  in  the  immovable  articulations,  as, 
tor  instance,  the  intervertebral  disks ;  3.  The  inter-articolar  carti- 
lagek,  oonaisting  of  detached  plates  situated  between  the  opposed 
■arfacea  in  some  of  the  movable  articulations. 

The  non-artioolar  cartilages  form  the  framework  or  skeleton  of 
certMD  organs.  Snch  are  the  cartilages  of  the  ear,  nose,  larynx, 
trachea,  eyelids,  &;o.  Their  office  is  to  give  shape,  sapport,  and 
protection  to  the  several  parts.  tJnlike  the  articular  cartilages, 
they  are  all  closely  invested  by  a  strong  fibrous  membrane,  like  that 
which  snrronndB  the  bones,  caJled  the  pmchondrium. 

To  the  naked  eye,  somA  of  the  cartilages  appear  to  consist  wholly 
of  a  homogeneons,  glassy-looking  amorplunu  substance,  and  others 
appear  to  be  intermixed  with  fibres  in  greater  or  leas  abundance. 
It  is  this  difference  diat  has  given  rise  to  tha  division  into  trve  and 
jttm  cartilage.  The  distinction  oannot,  however,  be  always  pre- 
served, on  account  of  the  gradual  transition  of  the  one  into  the 
other  in  different  situations. 

akmeture. — By  the  microscope,  cartilage  is  found  to  be  composed 
of  nucleated  cells,  deposited  in  an  intermediate  sabstance  or  matrix, 
which  is  either  homogeneous  or  fibrous. 

The  eartUage  celh  or  corpuaclet  in  matured  true  cartilage,  present 
the  appearance  of  minute  cavities  in  the  surrounding  snlwtance, 
filled  with  a  clear,  colorless,  consistent  fluid;  but  in  fibro-cartilage, 

Fig,  *l 
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they  can  be  readily  displaced  without  iDJnry,  and  are- then  foond  to 
poasess  a  distiDct  cell-wall,  an  inclosed  fluid,  and  a  nnolens.  Their 
shape,  aice,  and  disposition  are  not  similar  in  all  sitoations,  bot,  as 
a  general  mle,  they  have  an  irregular  outline,  and  are  arranged 
into  groups  (Fig.  41),  varying  in  the  different  varieties  of  the*  tis- 
sue. These  groups  or  patches  are  generally  flattened,  and  disposed 
ia  close  layers  near  the  free  surface  of  the  cartilages  (Fig.  42),  but 


of  tba  ptrkhODdrioB  k  •In 


they  have  no  particnlar  form  or  arrangement  in  the  deeper  parts. 
In  a  vertical  section,  they  present  therefore  a  transverse,  linear  ap- 
pearance near  the  free  edge,  but,  more  deeply,  that  of  an  irregularly 
pitted  Btirface.  In  the  cartilages  of  ^e  movable  joints,  it  is  said, 
however,  that  they  are  arranged  in  rows  parallel  with  each  other, 
and  perpendicular  to  the  surface  of  the  bone.  To  this  arrangement 
may  be  due  the  fibrous  appearance  of  a  vertical  section  of  this  par- 
ticular species  of  cartilage. 

The  matrix,  or  intercellular  substance  (Fig.  41],  in  some  in- 
stances, as  in  the  articular  cartilages,  presents  the  appearance  of 
a  transparent,  homogeneous,  finely  granulated  matter,  surrounding 
the  cells  and  constituting  the  greater  bulk  of  the  tissue.  In  other 
cases,  this  matrix  is  more  or  less  intermixed  vith  fibres,  which  are 
usually  short,  and  sometimes  parallel,  but  more  frequently  winding 
between  the  cells,  and  crossing  each  other  in  various  directions.   The 
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quntity  of  these  fibres  TBries  in  different  utiutiakB,  acccunliDg  to 

the  partioalftr  requirements  of  the  part  or  organ.    'Where  the;  are 

-nrj  nnmeroae,  as  in  the  intervertebral 

platea,  the  cartilages  of  the  ear  and  ^^'  ^' 

noae,  the  epiglottis,  Eustachian  tube, 

kcy  the  tissue  has  a  yellowish  opaqne 

appearance,  and  is  remarkable  for  its 

tongh  texture,  its  flezibility,  and  its 

great  elastici^. 

GartiUginoos  tissue  generally  is 
entirely  destitute  of  bloodvault,  the 
only  exception  being  the  costal  oar-  g,^  ^  ^  ^^^  ^,^  ^ 
tilagea,  in  vhioh  a  few  scattered  twigs  f^^nf  fi*  vm  tBti»«dioiH  flbmu 
are  found  ramifying  through  the  parts  '' 

too  deep  to  be  supplied  with  nonrishment  from  the  Tessels  of  the 
perichondrium.  No  nerve*  hare  ever  been  traced  into  this  tissue, 
BO  that  it  is  entirely  devoid  of  sensibility. 

In  old  age,  the  fibro-cartilages  become  firm  and  unyielding  to 
a  degree  that  renders  the  movements  of  some  parts  difficult,  and 
of  ethers  impossible.  The  cartilages  of  the  ribs  and  trachea  are 
frequently  transformed  into  bone.  When  once  destroyed,  cartilage 
is  never  reproduced.  This  is  said  to  be.owiog  to  the  mode  in  which 
it  receives  its  nourishment,  which  is  by  diosmosis,  as  might  be  in- 
ferred from  the  statement  that  it  contains  no  bloodvessels.  When 
fractured,  an  accident  that  sometimes  happens  to  the  costal  carti- 
lages, reunion  takes  place  by  the  deposit  of  a  fibrous  substaDce,  fur- 
nished by  the  vessels  of  the  perichondrium.  Sometimes,  instead  of 
this  fibrous  matter,  a  bony  clasp  surrounds  the  broken  extremities. 


OSSEOUS  TISSUE. 

He  osseous  system  consists  of  a  large  number  of  separate  pieces 
called  bone*,  which  united  constitute  the  skeleton  or  framework  of 
the  body. 

The  bones  are  distinguished  from  all  other  organs  by  their  almost 
stony  hardness,  yellowish-white  color,  the  slight  degree  to  which 
they  can  be  flexed  and  extended,  and  their  entire  want  of  sensibility. 
Thsy  form  a  basis  of  support  for  all  the  soft  parts,  shielding  many 
that  are  delicately  organized,  and  serve  as  levers  by  which  the 
B  perform  the  varions  movements  of  the  body. 
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In  reference  to  their  form,  the  bones  are  divided  into  three 
classes — the  lonff,  the  broad,  and  the  short ;  to  which  a  fourth  ia 
Bometimes  added  called  the  mixed,  or  by  Quiiiti,  the  complex  bonea. 

The  long  bones  are  situated  for  the  most  part  in  the  extremities. 
Each  of  them  has  a  shaft,  or  body,  which  is  nearly  always  an 
irregular  three-sided  prism,  and  two  expanded  extremities  that 
serve  for  the  formation  of  joints,  the  attachment  of  ligamenta,  and 
the  reflection  of  tendons.  The  length  and  breadth  of  the  broad 
bones  arc  nearly  equal,  and  much  greater  than  their  thickness;  th«y 
are  intended  principally  for  the  formation  of  cavities,  and  are  mnch 
less  numerous  than  either  of  the  other  two  varieties.  The  three 
dimensions  of  the  short  bones  .are  nearly  equal,  but  their  contour  is 
generally  very  irregular.  They  are  found  where  great  strength 
and  slight  motion  are  required;  as  in  the  spinal  column,  tarsus,  and 
carpus.  The  mixed  bones  partake  of  the  distinguishing  characters 
of  the  three  preceding  classes,  but  most  nearly  resemble  the  last. 

In  studying  the  external  characters  of  the  hones,  many  points 
must  be  considered  besides  their  general  form.  They  present  nume- 
rous prominences  and  depressions,  ridges,  fissures,  &c ;  some  of 
which  may  be  briefly  designated  here. 

Eminenefg. — The  old  anatomists  classed  all  the  bony  prominences 
or  processes  under  two  heads,  apophytet  and  epiphy»eM.  The  former 
comprised  all  those  projections  produced  hy  a  prolongation  of  the 
hone,  and  the  latter  all  that  were  known  to  be  developed  separately, 
and  afterwards  united  to  the  main  portion,  or  body.  These  names, 
and  the  distinction  which  they  characterized,  are  now,  however, 
almost  entirely  disused. 

The  term  apophysis,  when  employed  at  all,  is  now  applied  to  any 
prominence  or  elevation  of  the  bone,  without  reference  to  its  forma- 
tion. The  word  epiphyaia  is  almost  obsolete.  Another  and  far 
better  distinction,  into  articular  and  non-articular  prominences,  is 
the  one  generally  adopted. 

The  artiadar  eminences,  so  called  because  they  are  essential 
parts  of  articulations,  or  joints,  are  smooth  and  well  defined,  and, 
in  the  recent  state,  covered  with  cartilage.  Their  shape  and  siie 
difler  materially  in  different  eituations,  but  in  the  corresponding 
bones  of  different  individuals,  they  are  nearly  alike.  Their  special 
names,  when  they  have  any,  are  usually  derived  from  thoir  outline. 
Thus,  a  spherical  outline  constitutes  a  head,  which  is  called  a  con- 
dyle when  flattened  upon  two  opposite  sides, 

The  no n- articular  proccsaea,  or  eminences,  are  rough  and  irregu- 
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hty  ftnd  piiaeipally  deogned  for  the  in&ertion  of  muscles.  They 
are  known  by  a  yariety  of  names.  When  large,  nneven,  and  some- 
what rounded,  they  are  ealled  tuberosities ;  when  smaller,  tubercles; 
when  alendtf,  sharp,  and  small,  the  name  spinous  process  is  applied; 
iriien  elcmgated  upon  the  aurfaoe  of  the  bone,  presenting  an  irregu- 
lar free  tigd^  they  are  denominated  crests,  or  ridges,  and  sometimes 
lines.  Some  haTO  receiTod  names  from  their  fancied  resemblance 
to  certain  objects:  e.  ^..sygomatic  (like  a  yoke),  styloid  (Uke  a 
s^le),  odontoid  (like  a  tooth),  ftc. 

2^|»viim».— -The  depressions  or  cavities  of  bones  are  intended, 
(1)  for  articulation,  (2)  fofr  the  insertion  of  muscles  and  ligaments, 
and  (8)  fer  the  passage  of  vessels  and  nerves.  Their  shape  and 
siie,  aad  the  names  by  which  they  are  known,  are  exceedingly 
varioQfly  and  forbid  any  general  classification.  Thus,  the  excavation 
iqKm  the  innominate  bone,  for  the  articulation  of  the  head  of  the 
femur,  is  deep  and  hemispherical,  and  is  called  the  cotyloid"*"  cavity ; 
the  aockets  of  the  teeth  are  named  alveoli,t  &c.  Many  articular 
cavities  are  fuperficial,  and  to  these  the  term  glenoid  is  applied. 
Foesse,  are  shallow  excavations  of  various  sises ;  sinuses,  are  cavities 
with  a  narrow  entrance ;  furrows,  or  grooves,  are  superficial  excava- 
tiims,  whose  names  sufficiently  indicate  their  form.  Foramina,  or 
perforations,  may  have  smooth  oc  irregular  margins ;  in  the  latter 
esse  they  are  caJlea  lacerated  foramina ;  when  small  and  irregular, 
hiatuses ;  when  long  and  narrow,  canals. 

Most  of  the  foramina  found  upon  the  surface  of  the  bones  are 
intended  for  the  transmission  of  bloodvessels.  Three  kinds  are 
usually  enumerated. 

1.  The  external  surface  of  every  bone  will  be  found  on  examination 
to  be  perforated  by  thousands  of  minute  openings,  leading  into  the 
substance  of  the  organ.  They  all  contain  arteries  and  veins,  par- 
ticularly the  former,  which  pass  to  and  frpm  the  periosteum.  They 
not,  however,  be  confounded  with  the  little  pits,  which  also 
in  the  same  situation,  and  receive  fibrous  prolongations  of  the 
psrieateum. 

t.  Each  bone  has  what  is  called  a  nutritious  foramen,  through 
which  its  principal  artery  is  transmitted.  In  the  long  bones,  this 
foramen  is  situated  in  the  shaft,  generally  nearer  the  superior  than 
the  inferior  extremity.    In  the  broad  bon^s,  it  exists  on  one  of  the 

%  cap.  t  I'i^^  the  celifl  of  a  honey-comb. 
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fiat  surfaces,  and  in  the  short,  it  has  no  regular  position.  Some 
bones  have  two  foramiD&  of  this  kind. 

3.  The  extremities  of  tho  long  bones  just  beyond  their  articular 
surfaces,  the  adjacent  parts  of  the  circumference  of  the  broad,  and 
the  bodies  of  tho  short  bones  present  numerous  large  foramina, 
many  of  nhich  are  almost  as  large  as  the  nutritious  foramen. 
These  are  intended  chiefly  for  the  transmission  of  veins. 

The  osseous  is  by  far  the  heaviest  tissue  in  the  body;  but  in  the 
short  bonea  and  the  extremities  of  the  long  ones,  it  incloses  nume- 
rous large  cells,  or  cavities,  which  render  these  parts  comparatively 
light.  In  the  shafts  of  the  long  bones,  and  the  external  crust  of  the 
short  bones,  these  cells  are  small,  and  the  tissue  dense  and  hard. 

Composition. — Without  its  investing  membrane,  and  its  contained 
water  and  fat,  bone  is  found  to  consist  of  two  distinct  parts,  the 
organic,  or  animal,  and  the  inorganic,  or  earthy.  To  obtain  these 
parts  in  a  separate  state  two  processes  are  necessary:  1.  Weak 
hydrochloric  acid  easily  dissolves  out  the  earthy  matters,  and  leaves 
a  tough,  elastic,  flexible  Bubstance,  in  the  shape  of  the  original  bone. 
This  is  the  animal  or  organic  part,  or,  as  it  is  sometimes  improperly 
called,  the  cartilage  of  the  bone, 

2.  By  long  and  careful  burning  the  animal  matter  may  be  con- 
sumed, leaving  the  earthy  part  as  an  opaque  white  substance,  which 
still  possesses  the  form  of  the  bone  unimpaired,  but  crumbles  to 
powder  under  the  slightest  pressure. 

In  the  bones  of  the  adult,  the  proportion  of  earthy  to  animal  con- 
stituents is  about  two  to  one.  In  young  subjects,  the  proportion  of 
animal  substance  is  greater,  and  in  old  persons  less.  The  subjoined 
tables  of  the  analyses  by  Borzelius  and  Marchand,  show  the  exact 
proportion  of  the  two,  and  the  composition  of  the  earthy  substance, 
which  will  be  seen  to  consist  almost  entirely  of  phosphate  and  car- 
bonate of  lime. 


1.  Organic  or 

animal  matter, 

33.30 

33.26 

Pliosphate  of  lime 

51.04 

52.26 

Carbonate  of  liido 

11..30 

10.21 

2.  Inorganic 

Fluoride  of  calcium 

2.00 

1.00 

or  earthy  con-  ( 

Phosphate  of  magnesia 

1.16 

1.05 

stituent. 

Soda  and  chloride  of  Bodinm 

1.20 

1.17 

Oxide  of  iron  and  manganese 
and  loss  1.00 
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i^rueture. — Under  an  ordinary  magnifying-glasSi  or  even  to  the 
naked  eye,  the  external  surface  of  the  bonea  presents  the  appear- 
ance of  compactly  arranged  fibres,  which  are  longitudinal  and  paral- 
lel in  the  shafts  of  the  long  bones ;  in  the  broad,  they  diverge  from 
the  centre  toward  the  circumference ;  and  in  the  extremities  of  the 
former  and  the  bodies  of  the  short  they  are  disposed  in  an  irregular 
manner.  To  demonstrate  these  fibres,  it  is  only  necessary  to  remove 
the  earthy  substance,  when,  by  bruising  the  extremity  of  the  remain- 
ing animal  substance,  or  by  means  of  a  pin  or  needle,  they  may  be 
separated  from  each  other  to  a  considerable  extent*  At  the  same 
tune,  it  will  be  found  that  the  fibres  form  superimposed  lamellse,  or 
plates,  which  are  connected  by  short  bony  filaments  passing  obliquely 
from  one  to  another.  This  arrangement  is  also  sometimes  beauti- 
fully seen  in  bones  that  have  been  exposed  to  the  weather;  under 
these  circumstances,  there  occurs  an  exfoliation  or  detachment  of 
the  layers  successively  from  without  inward.  The  number  and 
disposition  of  the  lamin»  vary  in  the  different  classes  of  bones,  and 
in  different  parts  of  the  same  bone.  In  the  shafts  of  the  long 
bones,  they  are  numerous  and  concentric ;  while  in  the  short  and 
broad  varieties,  and  in  the  extremities  of  the  long  bones,  there  is 
often  but  a  single  layer,  which  forms  the  external  crust,  or  s}iell. 

If  a  bone  is  carefully  divided  with  a  saw,  the  section  will  also  pre- 
sent a  fibrous  appearance.  In  the  shafts  of  the  long  bones  and  the 
crust  of  their  extremities,  and  in  'the  crust  of  the  broad  and  short 
bones,  these  fibres  seem  to  be  close  and  compact,  while  in  other  situa- 
tions (viz.,  in  the  interior  of  the  broad  and  short  and  extremities  of 
the  long)  they  form  a  loose  open  texture,  whose  interstices  or  cells 
are  often  very  large.  Based  upon  this  difference  in  density,  two  kinds 
of  tissue  have  been  recognized  by  anatomists,  namely,  the  compact^ 
and  the  ceUular^  or  spongy  ;  but,  as  correctly  afiirmed  by  Gniveil- 
hier,  there  is  properly  but-  one  form  of  structure,  the  areolar^  or 
eeU%ilarj  which  presents  itself  in  some  situations  in  a  dense,  or  com- 
pact, and  in  others,  in  an  open  spongy  form.  The  two  varieties 
insensibly  blend  into  each  other.  Cells,  therefore,  exist  in  all  parts 
of  the  bones,  and  their  size  and  shape  depend  upon  the  arrangement 
of  the  bony  fibres  and  lamellae.  Whatever  their  size  may  be,  they 
all  communicate  in  the  same  bone,  and,  in  the  spongy  tissue  at  least, 
are  lined  by  a  delicate  vascular  membrane  that  secretes  the  fatty 
matter  with  which,  in  the  fresh  bone,  they  are  nearly  always  filled. 

Such  are  the  general  characters  of  osseous  tissue  as  seen  with  the 
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naked  eye  or  througli  a  simple  lens.  The  microscopic  characters 
are  equally  interesting,  and  retiuire  a  brief  notice. 

Mierotcopio  Appearances. — If  a  thin  section  of  bone,  a  transverBe 
one,  for  instance,  of  a  long  bone,  is  examined  by  tranemitted  light, 
with  a  magnifying  power  of  from  three  to  six  or  eight  hundred 
diameters,  several  dark  circulnr  or  oval  Bpots  will  be  seen,  sur- 
rounded by  numerous  concentric  lines:  and,  at  short  intervals  upon 
the  latter,  minute  black  specks,  with  other  linos  leading  off  from 
thcra  in  different  directions.  The  large  spots  are  the  cut  extremities 
or  sides  of  vessels,  called,  after  their  discoverer,  the  ITaversian  canals; 
the  concentric  lines  indicate  the  delicate  concentric  laminae  of  bone 
surrounding  these  canals ;  and  the  small  specks  are  little  cavities 
called  lacunfe,  situated  between  the  laminfc,  and  communicating  with 
each  other  by  minute  canaliculi,  which  are  shown  by  the  crooked 
lines. 

The  naversian  canals  (Fig.  44)  are  very  numerous,  particularly 

Fig.  Ai. 
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in  the  compact  portton  of  bones,  and  they  ve  rbmu'luible  for  their 
short  and  tortuons  coarse.  Their  diameter  Taries  irom  \f,^  to  j^js 
oS  MXk  inch.  They  aommnnic&te  fre^y  iritb  each  oAet,  and,  in 
the  fcQsh  state,  are  occupied  by  the  small  bloodvessels  that  ramify 
throoghoat  erery  part  of  the  tissue.  The  most  superficial  are 
generally  rery  small,  and  open  upon  the  surface  by  pores,  through 
which  the  vesaela  firom  the  periosteum  are  received.  The  deep- 
seated  are  larger,  and,  in  the  long  bones,  often  communicate  with 
the  medullary  canal,*  probably  foT  the  purpose  of  transmitting 
veasela  &om  the  Tasoolar  mendtrane  that  eorroonds  the  marrow. 

The  concentric  laminae  (Fig.  46)  surround  the-  HaTereian  canals, 
and  foUov  the  same  crooked  .course.     This  may  be  proved  by 

ng.  46.  Fig.  46. 
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eitmining  a  longitudinal  or  oblique  section  of  a  canal,  where  it 
will  be  seen  that  the  lines  run  parallel  with  it,  in  the  former  case, 
and  in  the  latter,  form  ellipses  around  its  extremity  instead  of 
drcles,  as  when  cut  transversely.  Thur  number  around  any  one 
canal  varies  from  one  to  six  or  eight,  being  generally  greater  in  the 
compact  than  in  the  spongy  tieene.  They  are  exceedingly  thin,  and 
are  said  to  consist  of  minute  transparent  fibres  arranged  in  two  sets, 
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the  fibres  of  each  set  running  parallel  but  crosaing  the  others  obliquely 
(Fig.  46). 

The  lacunffl  (Figs.  47, 48,  ami  49),  or,  as  thej  are  often  improperly 
called,  the  bone  corpuscles,  are  little  recesses*  in  the  bone,  situated 


in  great  numbers  between  the  laminse,  through  vhich  they  commu- 
nicate by  means  of  their  tubular  prolongations  (canaliculi).  The 
shape  of  these  lacuniG  is  that  of  an  oval,  Sattened,  as  it  were,  between 


Fig.  48. 


Fig.  4t>- 


the  laminjB  ;  hence,  vheo  divided  in  any  direction,  they  present  the 
elongated  fusiform  outline  represented  in  the  figure. 

"  To  prove  that  these  Incunie  are  really  cavities,  it  is  only  necestiary  to  place 
the  section  upon  n  dnrk  background,  and  then  drop  upon  ic  a  little  colored 
fluid  of  Bome  sort,  when  Ilie  latter  will  tie  seen  to  eater  tlie  lacunra  i 
from  one  to  another  through  the  canaliculi. 
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The  canaliculi  pass  off  from  the  laoim»  in  eyerj  direction/  and; 
as  jnst  mentioned,  form  numerous  anastomoses-  both  between  and 
through  the  lamin» ;  they  thus  maintain  a  free  communication  in 
eyery  part  of  the  bone.  Sinee  those,  nearest  the  Haversian  canals 
open  into  them  (Fig.  49),  both  lacun»  and  canaliculi  may  be  con- 
sidered as  appendages  to  the  yascular  canals,  and  are  intended,  in 
all  probability,  for  the  transmission  of  fluids  to  and  from  those  por- 
tions of  the  tissue  too  minute  to  be  reached  by  ordinary  vessels. 

Perio$teum. — All  of  the  bqnes,  without  exception,  are  inclosed  by 
a  strong  fibro-vascular  membrane  called  the  periosteum,  except  those 
parts  incrusted  with  cartilage.  It  covers  the  whole  external  surface 
of  each  bone,  to  which  it  is  attached  by  means  of  little  fibrous  prolon- 
gations, which  are  received  into  corresponding  pits  resembling  minute 
foramina,  and  by  the  numerous  vessels  that  pass  from  one  to  the 
other.  Besides  forming  a  support  or  nidus  for  the  minute  divisions 
of  the  arteries  and  a  medium  of  attachment  between  the  muscles 
and  bones,  there  is  no  doubt  that,  in  the  growing  subject  at  least,  it 
secretes  the  external  laminsd  of  bony  matter. 

Spteud  CharneterB  of  the  Different  Cflaseee  of  Bones.  Long  Bones. 
— The  arrangement  of  the  two  kinds  of  tissue  in  the  long  bones, 
although  several  times  adverted  to  in  the  foregoing  pages,  requires 
a  separate  notice.  In  order  to  be  seen,  one  of  the  bones  of  the 
extremities,  the  femur,  for  example,  should  be  carefully  divided 
in  a  longitudinal  direction,  when  it  will  be  observed  the  shaft  is 
composed  entirely  of  compact  tissue,  forming  a  hollow  cylinder, 
whose  cavity  is  called  the  medullary  canaL  This  canal  is  largest 
at  the  middle  of  the  bone,  from  which  point  it  gradually  narrows  in 
both  directions  to  its  terminations  ia  the  spongy  or  cancellated  tissue. 
The  internal  surface  of  its  walls  is  rough,  and,  at  its  two  extremi- 
ties, the  interlacing  of  the  bony  fibres  and  laminse  presents  a  beau- 
tiful reticulated  arrangement,  whose  interstices  are  large  and  con- 
tinuous with  the  cells  of  the  spongy  tissue.  In  the  recent  state,  the 
canal  is  lined  by  a  delicate  and  highly  vascular  membrane,  named 
the  medullary  membrane,  or  endosteum,  which  secretes  the  medulla 
or  marrow  that  fills  the  cavity,  and  furnishes  nutriment  to  the  sur- 
rounding osseous  tissue.  The  vessels  of  this  membrane  enter  and 
emerge  at  the  nutritious  foramen. 

The  object  of  tlio  medullary  canal  is  to  give  greater  size  and 
strength  to  the  bone  without  a  corresponding  increase  of  weight, 
according  to  a  well-known  law  in  mechanics,  that  the  same  amount 
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of  material  in  the  form  of  a  hollow  cylinder  is  stronger  than  -when  in 
the  aoiiJ  form.  The  contained  mediiJla  does  not,  therefore,  properly 
constitute  any  part  of  the  bone  ;  but  is,  in  some  measure,  only  an  acci- 
dental constituent.  It  is  entirely  wanting  in  the  wing-bones  of  large 
birds,  where,  great  lightness  being  required,  the  cavity  contains 
nothing  but  air.  In  fact,  the  principal  office 
'^'  of  the  medulla  ia  to  render  the  bones  softer 

and  more  elastic  than  they  would  otherwise 
be. 

The  extremities  of  the  long  bones  are  en- 
tirely cellular,  or  spongy,  with  the  exception 
of  a  thin  layer  of  compact  tissue  that  forms 
their  external  cruat,  or  shell.  The  cells  are 
large,  and  communicate  freely  with  each 
other,  and  with  the  medullary  canal.  They 
arc  ako  lined  with  a  thin  vascular  membrane, 
and  filled  with  an  oily  substance  similar  to 
the  marrow.  Although  much  larger,  the 
extremities  of  a  long  bone  do  not  contain 
more  osseous  tissue  than  the  shaft.  Two 
sections  of  the  same  length,  taken  from  the 
shaft  and  the  extremity,  have  precisely  the 
same  weight.  The  increased  ilze  of  the 
latter  depends  entirely  upon  its  more  open 
texture. 

Broad  Bonet, — The  broad  bones  consist 
of  two  compact  layers  or  tables  inclosing  the 
cancellated  op  spongy  tissue,  which,  in  the 
bones  of  the  cranium,  is  known  under  the 
name  of  diploe.  The  disposition  of  the  two 
tissues,  however,  does  not  materially  differ 
tonifiiumni]  •w4too  oiiiip  iiiit'h  from  that  of  the  long  bones.  The  compact 
olBipMi'tiJ!it!'''c"pBn™'»i«o''r  tissue  is  thickest  at  the  centre  where  the  bone 
■pcpDw  liwur.  rf.  Hrthui.i*  •!>■  itself  ia  thinnest,  and  the  spongy  tissue  almost 
P«nu™  lijruDCT  >".  ^^  entirely  wanting;  but  near  the  circumfer- 
ence, where  the  bone  ie  swollen  out,  a  thin  compact  crust  incloses  a 
considerable  amount  of  epongj  tissue. 

Short  Bonet. — The  short  bones  are  similar  in  every  respect  to  the 
extremities  of  the  long  bones.  They  have  a  thin  external  layer  of 
compact  substance  and  spongy  tissue  within,  whose  cells  are  Hoed 
by  a  delicate  vascular  membrane,  and  filled  with  medullary  mattw. 


mattOT^J 
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The  arterte$  of  the  bones  are  small  but  numerous.  The  largest, 
called  the  nutritious  arteries,  enter  the  nutritious  foramina,  and  are 
principally  distributed  to  the  endosteum^  The  others  enter  the 
small  openings  formed  upon  every  part  of  the  surface,,  and  a  few 
traverse  the  large  foramina  around  the  extremities  of  the  long  and 
the  circumference  of  the  broad  bones. 

The  veins  are  large  and  numerous,  and  generally  follow  the  course 
of  the  arteries  ;  there  is,  besides,  a  special  system  belonging  to  the 
spongy  tissue,  which  pass  through  large  tortuous  canals,  or  sinuses, 
hollowed  out  of  the  bone.  These  veins  have  only  a  single  [the  inter- 
nal] coat ;  they  are  best  seen  in  the  vertebrae  an^  the  cranial  bones. 

Lymphatics  have  never  been  demonstrated  in  the  bones,  but  there 
is  no. doubt  whatever  of  their  existence.  The  impossibility  of  inject- 
ing them  in  opposition  to  their  valves  very  readily  accounts  for  their 
not  having  been  seen. 

Nerves  firom  the  cerebro-spinal  system  have  been  traced  as  far  as 
the  nutritious  foramina,  but  never  farther.  If,  however,  it  is  true 
that  the  endosteum  or  medullary  membrane  possesses  sensibility,  as 
affirmed  by  Duverney^  Bichat,  and  Wistar,  there  can  be  no  doubt 
of  their  presence. 

Osteogeny. — Osteogenj^,  or  the  development  of  bone,  is  one  of  the 
most  interesting  and  instructive  subjects  connected  with  the  whole 
study  of  general  anatomy ;  but,  in  an  elementary  treatise  like  the 
present,  not  even  an  outline  pf  the  entire  process  can  be  given.  It 
most  suffice,  therefore,  to  state  that,  in  the  earliest  stage  of  fodtsl 
life,  the  bones,  in  common  with  all  other  organs  of  thQ  body,  exist 
in  the  form  of  a  homogeneous  mueons  or  jelly-like  mass,  which,  under 
the  microscope,  consists  of  nucleated  cells  floating  in  a  semiopaque 
consistent  fluid,  or  blastema.  Out  of  this  mucus  temporary  carti- 
lages are  produced,  which  have  the  external  forms  of  the  future  bones, 
and  in  these  cartilages  the  earthy  or  ossific  matter  is  deposited.  The 
change  into  cartilage  is  completed  about  the  end  of  the  eighth  week; 
but  before  this  time,  at  about  the  sixth  or  seventh  week,  the  carti- 
lages of  the  clavicle  and  lower  jaw  are  entirely  formed,  and  ossifica- 
tion commences  in  these  parts.  A  few  days  later,  ossific  points  may 
be  discovered  in  the  shafts  of  the  femur,  tibia,  and  humerus,  and  in 
the  upper  jaw ;  next,  in  the  cervical  vertebrse,  ribs,  cranial  bones, 
fibula,  scapula,  &c.  At  birth,  the  bodies  of  the  long  bones  generally, 
the  bodies  and  laminse  of  the  vertebrse,  and  most  of  the  broad  bonea 
are  far  advanced ;  some  of  the  tarsal  bones  have  just  begun  to  ossify, 
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while  tho  extremities  of  the  long  bones,  the  carpal  and  most  of  tie 
tarsal  bones,  give  no  indication  of  change  for  some  time  after.  The 
■vfhole  skeleton  is  not  fully  completed  until  the  twenty-fourth  or 
twenty-eighth  year. 


CUTANEOUS  TISSUE. 


Tho  skin  or  common  integument  invests  the  e^Eternal  surface  of 
tho  body,  and  is  continuous,  at  various  points,  ivith  the  mucous  mem- 
brane that  lines  the  internal  open  cavities.  Its  free  surface  is  in 
many  places  studded  with  hairs,  and  presents  a  great  number  of  folds, 
or  wrinkles,  resulting  from  the  flexion  of  parts  or  from  the  contrac- 
tion of  subjacent  muscles.  This  surface  is  also  marked  by  numberless 
fine  ridges  and  intervening  furrows  (Fig.  51),  produced  by  rows  of 

Fig.  51. 


papillte  to  be  presently  mentioned.  Its  internal  surface  is  attached 
to  the  subjacent  parts  by  areolar  tissue,  which,  in  most  situations,  k 
suEGciently  loose  to  allow  a  considerable  degree  of  mobility. 

The  skin  is  composed  of  the  epidenim,  or  cuticle,  with  its  prolon- 
gations in  the  form  of  nails  and  hairs,  and  the  true  »kin,  or  corium, 
which,  besides  its  proper  tactile  papilli»,  has  imbedded  in  its  texture 
the  ducts  of  tho  sebaceous  and  sudoriferoas,  or  sweat-glands, 
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The  epidermii  has  been  already  described  as  constituting  one  of 
the  Tarieties  of  epitheliam.  (See  art.  JEpitlklial  Tissue.)  It  varies 
in  thickness  in  different  situations  and  in  different  indiyiduals,  mea- 
suring sometimes,  in  the  palms  of  the  hands  and  soles  of  the  feet,  as 
mndi  as  i  or  }  4>f  an  inch,  and  in  other  places  not  more  than  3(1;  or 
3t^.  Like  all  other  payement  or  scaly  epithelia,  it  is  composed  of 
nucleated  cells  and  an  intercellular  blastema.  These  cells  are  formed 
upon  the  external  snrfiice  of  the  corium,  or  true  skm,  and  have  at 
first  a  globular  outline ;  but  as  they  are  pushed  outwardly  by  others^ 
that  are  eontinuftlly  forming,  they  become  flattened  (Fig.  28),  and 
sre  ultimately  thrown  off  as  thin,  hard  scales,  with'  a  dark  sp(^C  in  * 
the  middle  indicating  the  situation  of  tfad  nucleus.  The  deep  layer 
of  these  cells  was  for  a  long  time  considered  as  a  separate  structure, 
denominated  the  reUmueohum;  but  as  it  is  now  known  that  no  such 
separate  structure  exists,  the  name  is  gradually  becoming  obsolete. 
It  is  in  this  deep  layer  that  the  water  collects  in  blistering,  and  that 
we  find  the  pigment-cells  or  coloring  matter  that  distinguishes  the 
skin  of  the  different  races  of  mankind. 

The  cuticle  is  marked  upon  its  under  surface  by  numerous  little 
depressions,  corresponding  to  the  tactile  papill»  of  the  corium,  and 
is  penetrated  by  the  ducts  of  the  sebaceous  and  sweat  glands  on  their 
way  to  the  free  surface. 

The  corium^  or  true  skin  (cutis  vera,  nervous  layer),  is  covered 
externally  by  the  cuticle,  and  is  attached  to  the  parts  beneath  by 
loose  cellular  tissue  mixed  with  fat;  and,  in  the  soles  of  the  feet  and 
palms  of  the  hands,  by  strong  fibrous  prolongatious,  which  attaoh 
it  to  the  underlying  fascia  of  these  organs.  It  consists  of  two  dis- 
tinct parts,  namely,  a  cellulo-fibrous  layer  and  tactile  papillae,  besides 
bloodvessels,  nerves,  and  lymphatics,  in  the  greatest  abundance. 

The  eeUuJxhfibrous  or  vascular  layer  forms  the  deepest  part  of  the 
corium,  and  is  composed  of  very  strong,  white,  undulating  fibres,  which 
cross  each  other  in  every  direction,  and  are  intermixed  with  numerous 
yellow  elastic  fibres.  Upon  the  inner  surface  of  the  layer  the  fibres 
are  rather  loosely  disposed,  leaving  tolerably  large  interspaces  often 
occupied  by  adipose  cells,  but  nearer  the  cuticle ;  the  interlacement 
is  so  close  and  dense,  and  the  fibres  so  fine,  that  the  interstices  can^ 
not  be  seen  with  the  naked  eye.  The  thickness  of  this  layer  varies 
in  different  parts  of  the  body,  but,  as  a  general  rule,  is  greatest  in 
the  most  exposed  situations,  as  in  the  palms  of  the  hands,  soles  of  the 
feet,  kc. 


Fig.  62. 
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The  papiltae  {Fig,  52)  are  situated  upon  the  external  surface  of 
the  cortnm,  and  nrc  in  oontact  with  the  cuticle,  to  which  the;  give  a 
furrowed  and  ridged  appearance.  They  are  little  conical  eminences, 
composed  of  a  fine  network  of  veaeels, 
nerves,  and  cellular  tissue,  arranged  in 
rows,  which  are  indicated  by  the  above- 
meutiontHl  ridges  upon  the  external  surface 
of  the  cuticle.  Their  size  and  number 
vary  in  difi"erent  parts  of  the  body  accord- 
ing to  the  acuteness  of  the  sense  of  touch 
in  the  part.  Upon  the  extremities  of  the 
fingers  they  measure  from  y  J  j  to  y  J  ^  of  an 
inch  in  height,  and  are  so  closely  arranged 
as  to  form  a  distinct  layer ;  but,  upon  the  trunk  of  the  body,  they 
are  few,  small,  and  scattered.  In  addition  to  tho  papillse  there  is 
supposed  to  exist,  upon  the  e-xternal  Burface  of  the  corium,  a  fine 
transparent  lamella  of  amorphous  matter,  like  that  found  upon  the 
corium  of  mucous  membranes,  where  it  is  called  the  basement-mem- 
brane ;  but  this  lias  not  been  satisfactorily  demonstrated. 

The  bloodvessels  of  the  skin  are  numerous  but  limited  in  their 
distribution  to  the  corium;  in  this,  they  form  a  dense  capillary  net- 
work, from  which  are  given  off  minute  branches  to  the  pnpillie.  The 
nerves  belong  principally  to  the  sensory  division  of  the  cerebro-spinal 
system,  and  vary  in  their  number  according  to  the  degrees  of  sen- 
sibility. In  the  extremities  of  the  fingers  and  toes,  they  are  very 
abundant,  and  may  bo  traced  directly  to  the  papilla;,  in  which  they 
are  said  by  Gerber  to  terminate  in  loops,  as  represented  in  Fig.  2S. 


The  HAia  Am)  Nails. — The  hair  and  nails  are  appendages  or 
prolongations  of  the  epidermis,  and,  like  it,  are  Qon-vasculur  and 
insensible. 

The  nails  are  hard,  translucent,  horny  plates,  situated  upon  the 
dorsal  aspect  of  the  fingers  and  toes,  and  are  analogous  to  the  claws 
and  hoofs  of  the  inferior  animals.  For  convenience,  each  one  is 
divided  into  three  parts:  1.  The  root,  or  posterior  edge,  which  with 
the  lateral  margins  are  received  into  un  elliptical  groove  in  tho  coritim 
and  are  partly  concealed  by  the  overlapping  of  the  cuticle  (Fig.  53). 
2.  The  hodj/,  or  uncovered  portion,  which  is  attached  to  the  true  skin 
by  its  inferior  surface,  and  presents  upon  its  external  surface  near 
the  root  a  white  semilunar  division,  called  the  lunula.     3.  The  free 
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edge,  which  is  the  portion  that  projects  bejond  the  anterior  line  of 
the  attachment  of  t^e  bodyl 

The  snrface  of  the  coriom  to  which  the  nail  is  attached,  including 
the  groove  in. which  the  root  is  lodged,  is  term^  the  matrix.  It  is 
stadded  with  numerous  papillse, 
which  beneath  the  lunula  have  no 
particul^  arrangement,  but,  in  front 
of  this  portion,  are  placed  in  longi- 
tudinal rows  separated  by  narrow 
farrows.  The  nail  itself,  like  the 
epidermis,  is  composed  of  several 
lajersof  closely  compacted  nucleated 
cells,  which  next  to  the  matrix  are 
soft,  spherical,-  and  surrounded  by 
transparent  blastema;  but  in  the 
middle  of  the  nail,  and  more  parti- 
cularly on  its  free  surface,  they  are   .  . 

flattened  out,  hard,  and  so  compactly  and  confusedly  arranged  that 
it  is  difficult  to  discover  their  outline.  The  nail  being  nothing  mo^e 
than  ordinary  epidermis  in  a  modified  form,  ihe  two  are  continuous 
with  each  other.  The  connection  occurs  upon  the  upper  surface  of 
the  organ  near  its  posterior  and  lateral  edges^  afed  upon  the  under 
surface,  at  a  little  distance  from  the  free  mar|paii  (Kg.  53). 

The  hairs  correspond  to  the  fur,  wool,  and  bristles  of  the  inferior 
animals,  and  are  nothing  more  than  prolongations  or  threads  of 
epidermis  inserted  into  the  substance  of  the  corium.  Each  one  is 
said  to  have  a  roety  or  bulb,  and  a  free  portion,  or  sKcfft. 

The  shaft  differs  in  length  and  thickness  in  different  individuals, 
and  in  different  parts  of  the  same  individual.  It  is  generally  longer 
and  finer  in  the  Circassian  than  in  the  other  races,  and  finer  and 
shorter  upon  the  trunk  and  extremities  of  the  body  than  upon  the 
scalp  and  face.  It  is  usually  cylindrical,  but  sometimes  flattened  and 
grooved ;  elastic,  flexible,  non-vascular,  and  entirely  devoid  of  sen- 
sibility. Under  the  microscope,  it  is  resolved  into  three  parts :  1st, 
an  external  covering  of  fine  scales  slightly  overlapping  each  other  and 
disposed  in  regular  circles  around  the  circumference  (Fig.  5i  d'  d); 
2d,  translucent  fibres  (Fig.  55),  which  have  a  general  longitudinal 
direction,  and,  in  the  shaft,  are  so  very  fine  and  so  closely  adherent 
that  they  are  with  difficulty  seen  even  with  the  best  microscopeis ; 
8d,  the  medulla,  or  pith,  which  is  an  opaque  granular  substance 
occupying  the  centre  or  axis  of  the  hair. 
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The  root  of  the  hair  (Fig.  56)  has  a  bulbous  or  dabbed  shapeTii 
is  inclosed  in  a  corresponding  cavity  in  the  skin,  called  the  hair- 
foUicla,  This  is  a  simple  excavation  or  recess  in  the  corium,  lined, 
except  at  its  bottom,  where  it  is  in  contact  with  the  extremity  of 
the  hair,  bj  an  involution  of  the  cuticle ;  it  communicates  later- 
ally with  the  ducts  of  one  or  more  contiguous  sebaceous  follicles 
(Fig.  57)-  Its  disposition  in  regard  to  the  root  may  be  seen  by 
making  averticalsectionof  the  two  after  the  scalp  has  been  macerated 
for  thirty  or  forty  hours  in  a.  solution  of  carbonate  of  potash.  It 
will  then  be  seen  that  the  cuticle  is  continued  down  the  aides  of  the 
follicle  and  into  the  ducts  of  the  sebaceous  glands,  and  that  it  is 
reflected  from  around  the  bottom  of  the  former,  so  as  to  become 
continuous  with  the  scaly  covering  of  the  hair,  which  is  here  called 
the  sheath  of  the  bulb.  At  the  bottom  of  the  follicle,  within  the 
reflected  borders  of  the  cuticle,  the  corium  is  very  vascular,  and  in 
contact  with  the  fibrous  and  pithy  matter  of  the  bulb.  It  hears  the 
same  relation  to  this  organ  that  the  matrix  does  to  the  noil. 
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The  growth  of  the  hair,  like  that  of  the  nails  and  epidermiB, 
takea  place,  bj  a  snccessire  formation  of  cella,  at  thi  point  where 
the  fibrons  and  pithy  matters  are  in  contact  with  the  coridm. 
These  cells  are  at  first  soft  and  spherical,  but  as  they  are  poshed 
oatward  they  lose  these  characters  in  a  great  measnre,  and  present 
the  appearances  jnst  described.  The  sheath  of  the  hair  is,  therefore, 
only  the  external  layer  of  cells,  flattened  and  dry  by  exposure.  The 
color  of  the  hair  is  doe  to  the  formation  or  deposit  of  pigment  in  the 
cells  soon  after  they  are  generated,  and  while  they  still  constitnte 
the  soft  part  of  the  bolb. 

CcTAHKons  Glakds. — The  glands  of  the  skin  are  of  two  kinds,  the 
sebaceons,  and  the  sndoriferons  or  sweat  glands. 

Stbaeeoua  Qlandt.  (Fig.  57.) — The  simplest  form  in  which  these 
glands  appear,  is  that  of  a  single  minnte  recess  or  saccule,  situated 
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in  the  substance  of  the  true  skin,  and  lined  by  an  inversion  or  pro- 
longation of  the  cuticle.  Generally,  how- 
Fig.  68.  ever,  they  are  more  complex,  and  consist 
of  several  little  eacs  grouped  together 
and  connected  with  a  common  dnct,  which 
usually  opens  into  a  hair  follicle,  just 
irithin  its  orifice.  They  are  all  lined  by  a 
delicate  membrane  continuous  with  the  cu- 
ticle, and  in  all  respects  analogous  to  it,  and 
:\TG  Msnally  found  filled  with  their  pecnlJar 
-  i^retion,  mixed  with  detached  epithelial 
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The  sebaceous  glands  exist  in  greatest 
numbers  upon  the.  scalp  and  face,  espe- 
cially about  the  nose,  where  they  are 
sometimes  quite  large  and  their  orifices 
marked  by  a  black  speck.  Upon  the 
under  surface  of  the  eyelids,  where  they 
are  generally  called  the  Meibomian  foUi- 
eUt,  they  are  long  and  tortuous,  imbedded 
'in  the  tarsal  cartilages,  and  open  upon  the 
free  edges  of  the  lids  around  the  roots  of 
the  eyelashes.  They  are  also  very  numer- 
ous around  the  anus,  nipple,  and  head  of 
the    penis,   on   the   scrotum,  and   in   the 

The  sudoriferous  or  sweat  glands  are 
among  the  moat  recent  discoveries  of  the 
microscope.  They  exist  in  all  parts  of  the 
external  surface  of  the  body,  but  are  most 
numerous  in  the  palms  of  the  hands  and 
Boles  of  the  feet.  They  are  generally  larger 
thaa  the  sebaceous  glands,  and  consist  of 
a  single  fine  tube,  continued  from  a  funnel- 
shaped  orifice  in  the  free  surface  of  the 
cuticle  to  the  under  surface  of  the  true 
skin,  where  it  is  coiled  into  a  ball  or  cluster 
of  small  reddish  saccules.  Like  the  seba- 
ceous glands,  they  are  formed  essentially 
of  an  attenuated  inversion  of  tbe  cuticle, 
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Btrengthened  by  u  outet  dermic  eoa^eontiiiiioiui  with  the  corimxh 
Thej  sre  freely  supplied  with  capillarf  yesselsy  and,  as  their  name 
implies,  secrete  the  sweat.* 


MUCOUS  MEMBRANE. 

This  tissue  forms  the'  lining  memhrane  of  all  the  cavities  of  the 
body  that  oommnnioate  with  the  external  airi  and  is,  therefore,  conr 
tinnons  with  the  skin  at  the  margins  of  the  great  outlets,  the  month 
and  anus.  It  itorms  by  its  distribution  two  great  diykionS)  balled  tbe 
gathnhpulnicnarjf  and  the  genito-uHnaryy  the  seyeral  parts  of  each 
of  which  constitute  a  continuous  layer.  The  gastro-pulmonary  com- 
mendng  at  the  lips,  lines  successiyely  the^  mouth,  fauces,  pharynx^ 
oBSophagus,  stomach,  and  intestines,  and  furnishes  in  its  course  prolon- 
gations to  the  Tarious  ducts  that  open  upon  its  surface ;  from  the 
throat  it  is  contmued  upward  into  the  cavities  of  the  nose,  the  lach- 
rymal passages,  and  front  of  the  eyes,  into  the  Eustachian  tube 
and  internal  ear;  from  the  root  of  the  tongue  it  extends  into 'the 
larynx,  and  thence  throughout  the  ¥rindpipe,  bronchial  tubes  and 
air-vesicles  of  the  lungs.  The  genito-urinary  division  beginning 
upon  the  under  surface  of  the  prepuce,  covers  the  neck  and  head  of 
the  penis,  lines  the  urethra  and  bladder,  and  is  thence  continued 
through  the  ureters  to  the  pelvis,  calyces,  and  even  the  minute 
tnbnii  of  the  kidney;  from  the  back  part  of  the  urethra,  it  di- 
verges into  the  prostatic  and  ejaculatory  ducts,  and  from  the  latter 
extends  into  the  seminal  vesicles,  and  through  the  defferential  and 
efferential  tubes  to  the  primary  tubules  of  the  testicle.  In  the  female, 
it  lines  the  internal  surfaces  of  the  labia,  the  clitoris,  vagina,  neck, 
and  body  of  the  uterus,  and  the  Fallopian  tubes  ;  at  the  internal 
extremities  of  the  latter  it  is  continuous  with  the  peritoneum. 

In  the  female,  there  is  a  third  division  connected  with  the  mam- 
oiary  glands,  whose  ducts  are  lined  by  it  from  their  commencement 
upon  the  end  of  the  nipple,  to  their  ultimate  ramification  in  the 
minute  lobules  of  the  organ. 

*  Tbe  insensible  perspiration  is  supposed,  by  Gerber  and  others,  to  result 
from  an  exhalation  of  water  and  other  volatile  matters  from  the  corium,  but 
the  impermeabBitjr  of  the  cuticle  is  opposed  to  this  theory ;  so  that,  in  all  pro- 
bability, this  also  is  generated  by  the  glands. 
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The  general  conformation  of  the  mucous  membranes  corresponds 
to  that  of  the  surfaces  tliat  they  cover;  but  in  numerous  places  they 
are  thrown  into  folds,  some  of  which  are  permanent  and  serve  to 
increase  the  extent  of  surface,  while  others  are  only  temporary  or 
ftccidental,  and  are  always  effaced  by  the  distension  of  the  cavities 
in  which  they  occur. 

The  external  surface  of  the  mucoua  membranes  is  attached  to  the 
surrounding  parts  by  common  areolar  tissue  called,  from  its  situation, 
sub-mucous,  which  in  some  places,  as  in  the  nose,  is  short  and 
dense,  bnt  in  others,  loose  and  open.  It  is  in  the  latter  situations 
that  the  temporary  folds  are  found.  The  internal  surface  is  com- 
paratively smooth,  and  always  covered  with  the  peculiar  viscid  secre- 
tion furnished  by  the  follicles,  imbedded  in  the  substance  of  the 
membrane. 

Mncoua  membrane  is  soft  and  humid,  much  less  resisting  than  the 
skin,  and  in  all  animals  presents  a  greater  or  less  degree  of  redness, 
according  to  its  vascularity  and  the  amount  of  blood  in  its  vessels  at 
the  time  of  examination.  As  a  general  rule,  this  redness  is  greater 
in  the  infant  than  in  the  adult,  and,  in  all  ages,  is  generally  greater 
in  the  stomach,  pharynx,  and  rectum,  than  anywhere  else.  It  is 
impossible,  however,  to  define  the  shades  of  difference  which  the  dif- 
ferent parts  present  in  a  healthy  individual ;  frequent  examinations 
and  comparisons  of  the  several  portions  in  different  cases  can  alone 
furnish  this  information. 

The  sensibility  of  mucous  membranes  generally  is  vagne  and  ob- 
scure ;  hence  inflammation  may  produce  ulceration  or  even  mortifica- 
tion of  the  tissue  without  the  manifestation  of  any  groat  degree  of 
pain,  often,  indeed,  without  producing  any  at  all. 

Structure. — Mucous  membrane,  like  skin,  consists  of  an  epithelial, 
and  a  dermic  or  ceroid  lamina,  together  with  a  set  of  peculiar  little 
organs  called  villi  or  papillae,  and  numerous  secreting  glands.  The 
epithelium  has  been  already  described.  (See  art.  epithelial  Ti»»m.) 
The  corium  consists  of  a  dense  network  of  areolar  tissue,  and  vessels, 
and  nerves  ;  hence  the  name,  fibro-vascular  layer.  It  b  connected 
below  to  the  submucous  areolar  tissue,  anil  is  overlaid  by  the  epi- 
thelium, a  thin  transparent  membrane  called  basement  or  primary 
membrane,  intervening.  This  basement-membrane  cannot,  how- 
ever, be  demonstrated  in  all  parts  of  the  mucous  system,  but  only 
where  villi  and  mucous  crypts  abound,  of  which  it  forms  an  integral 
part.  Its  appearance  is  that  of  an  amorphous  limpid  matter,  with 
here  and  there  nuclei  and  fragments  of  metamorphosed  cells. 
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The  bloodTesselfl  of  the  mucous  memhranes  are  Very  numerouSy 
t&d  form  in  the  sobmiiobiiB  areolar  tismie^.and  in  the  eorium;  an 
intrtcate  net^orc  of  capillaries,  whose  arrangement  differs  aidcordipg 
to  their  situation.  Yrdtk  the  network  minute  branches  extend 
mto  the  villi,  but  none  are  found  in  the  basement-membrane  or 
epithelium.  Intermixed  with  these  vessels  are  numerous  filaments 
of  nenres,  belonging  mostlj  to  the  sympathetic  system,  and  lymphatics 
or  lacteals,  which-form  plexuses  breath  the  epithelium  and  basement- 
membrane,  and  send  branches  to  the  villi. 

>  

Mueau9  PwpiOm  and  ViHL — These  are  little^  eminences  found 
upon  the  free  surfaces. of  some  of  the  mucous  membranes,  and.  re- 
quire m  separate  description.  The  ptxpiUm  are  Well  seen  upon  the 
tengQe,  where  they  have  a  conical  and  cylindrical  shape,  and  are 
evidently  nothing  mdre  than  prolongations  of'  the'  cerium,  freely 
supplied  with  vessels  and  nerv^  and  covered  with  epithelium.  Th^ir 
<Aoe  seems  te  be  here  connected  irith  the  sense  of  taste.  The  viUi 
are  found  chiefly  upon  the  mucous  membrane  of  the  small  intestines, 
where,  indeed,  they  are  so  numerous  as  to  give  to  the  surface  the 
appearance  and  feel  of  fine  velvet.  Like  the  papilke,  they  are  also 
mere  prolongations  of  the  cerium,  intended  to  increase  the  extent  of 
the  membrane  without  materially  increasing  its  bulk. 

Qlandi$. — ^The  little  glands,  situated  in  the  substance  of  the  mucous 
membranes,  are  known  by  different  names  in  different  localities,  but 
they  may  all  be  referred  to  two  classes,  the  simple  and  the  compound. 

The  nmple  glands  or  follicles  are  canities  or  depressions  in  the 
cerium  lined  by  an  inversion  of  the  epithelium.  They  arc  either 
tubular  or  sacculated,  and,  with  some  exceptions,  they  are  all 
provided  with  excretory  orifices.  The  tubular  variety  is  found  in 
large  numbers  in  the  stomach  and  small  intestines,  where  they  are 
known  as  the  crypts  of  Lieberkuhn,  and  also  in  the  large  intestine 
and  uterus.  The  sacculated  are  much  larger  than  the  tubular,  and 
may  be  readily  seen  with  the  naked  eye.  They  are  distinguished 
into  two  kinds,  the  solitary,  and  the  agminated  (glands  of  Peyer) ; 
the  former  scattered  throughout  different  parts  of  the  aliment- 
try  canal ;  the  latter  occur  principally  in  the  lower  part  of  the 
tmall  intestines^  where  they  form  patches  of  various  sises ;  the  latter 
have  no  excretory  orifices. 

The  compound  glands  are  much  larger  than  the  preceding,  and 
eoDsist  of  little  vesicles  or  sacs  collected  into  lepticular  masses,  pro- 
rided  with  branching  excretory  ducts.  Their  sise  is  various,  but  does 
not  usually  exceed-  that  of  a  grain  of  wheat.    They  are  not  placed  in 
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the  substance  of  the  macotis  meoilirane,  but  beneath  it  in  the  sub- 
mucous areolar  tissue.  They  exist  in  great  numbers  in  the  lips, 
palate,  oesophagua,  trachea,  bronchial  tubes,  and  duodenum.  In  the 
last  locality  ihejr  are  commonly  known  as  Brnnuer's  glands. 


SEROUS  MEMBRANES. 


^ 


The  serous  tissue  is  distributed  throughout  different  parts  of  the 
body,  principally  for  the  purpose  of  preventing  friction  between 
Opposed  gliding  surfaces.  It  includes,  therefore,  the  serona  mem- 
branes of  the  visceral  cavities,  the  synovial  membranesof  the  joints, 
and  the  mucous  bursre;  but  wherever  situated,  or  under  whatever 
name  it  may  bo  known,  it  exists  as  a  thin,  transparent  lamina, 
forming  closed  sacs  of  various  sizes.  The  outer  surface  of  each  sac 
is  rough  and  filamentous  for  attachment  to  the  surrounding  parts, 
and  the  internal  smooth  and  moist,  and  always  in  contact  with 
itself. 

The  seroui  membranes  line  the  internal  cavities  of  the  body  wd 
invest  the  contained  viscera.  Each  consists,  therefore,  of  a  parie- 
tal and  a  visceral  portion;  the  former,  as  its  name  signifies,  is  con- 
nected with  the  internal  surface  of  the  waUs  of  the  cavity,  and  the 
latter  covers  the  included  organs.  The  two  form,_  however,  but 
one  aao.  The  principal  structures  of  this  class  are  the  arocbnoid  of 
the  brain  and  spinal  cord,  the  two  plcurie,  the  serous  pericardium, 
tho  peritoneum,  and  the  vaginal  tunics  of  the  testes.  They  all  fur- 
nish a  thin  watery  secretion  in  the  form  of  a  balttus  or  vapor  from 
their  internal  surfaces,  which  keeps  them  moist  and  smooth. 

The  serous  membranes,  although  differing  somewhat  in  their 
thickness,  are  perfectly  transparent,  the  milky  or  cloudy  appearance 
that  they  usually  present  being  due  to  changes  after  death.  They 
possess  a  certain  amount  of  extensibility  and  elasticity,  as  is  proved 
by  their  distension  in  dropsy,  and  their  retraction  after  the  fluid 
has  been  removed.  In  the  healthy  state  they  are  devoid  of  animal 
sensibility  and  irritability.  The  acute  pain,  of  which  they  seem  to 
be  the  seat  when  inflamed,  belongs,  in  all  probability,  to  the  tisauee 
with  which  they  are  in  immediate  contact.  ■ 

Structure. — The  structure  of  serous  membrane  is  very  simple; 
it  consists:  (1)  of  a  layer  of  condensed  areolar  tissue;  (2)  one  of 
basement-membrane,  and  (3)   a  delicate  epithelium.     The  areolar. 
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or,  as  it  is  sometimes  called,  the  fibr<ya%  layer^  ia  composed  of  fasci- 
des  of  wliite  filaments  of  the  usual  wayy  appearance,  mixed  with  a 
few  yellow  elastic  fibres,  and  forming  a  network,  whose,  closeness 
increases  firom  without  inward.-  'The  hiuement-membtane  is  a  sim- 
ple, homogeneous, .  amorphous  substance  spread  out  in  an  exceed- 
ing! j  thin,  transparent  layer  upon  the  internal  •  surface  of  the 
preceding.  Its  office,  like  that  of.  all  such  structures,  is  connected 
in  some  way  as  yet  unknown  with  the  production  of  the  epithe- 
lium beneath  which  it  is  placed.  The  qpUhdial  layer  (see  art. 
EfUheUa)  bdongs  to  the  tesseUate  or  scaly^  variety,  except  in 
the  cavities  ofJ^  brain  and  upon  the  fimbi:iated  extremities  of  the 
Fallopian  tobli^  where  it  is  ciUated  tessellate. 

The  bloodressels  and  lymphatics  of  the  serous  membranes  form  an 
open  network  in  the  Subserous  areolar  tissue,  and  in  the  fibrous 
layer,  but  never*  enter  the  basement-membrane  or  epithelium. 
Nerres  may  be  also  detected  accompanying  the  vessels,  but  they  are 
very  few  in  number. 

Synovial  Membranes  and  Bursm. — The  synovial  membranes  are 
precisely  similar  to  the  serous  membrane  in  their  general  form  and 
structure,  and  in  the  office  which  they  fulfil,  namely,  that  of  furnish- 
ing smooth  surfaces  between  parts  that  admit  of  motion;  but  they 
differ  from  them  in  situation^  and  in  the  character  of  their  secretion, 
which  is  a  consistent,  glairy  fluid,  not  unlike  the  white  of  an  egg.. 

Synovial  membranes  are  found :  (1)  upon  the  cartilaginous  sur- 
faces of  the  opposed  bones  in  the  movable  joints,  where  they  are 
named  articular  synovial  membranes ;  (2)  and  they  also  exist  as 
simple  bladders,  called  mucous  burssd,  (a)  wh^re  muscles  or  ten- 
dons pass  over  bones  like  a  rope  over  a  pulley ;  (i)  where  muscles 
play  upon  each  other,  or  upon  other  soft  parts ;  (c)  and  between  the 
skin  and  bony  prominences. 

The  articular  synovial  membranes  line  the  internal  surfaces  of  tl^e 
walls  of  the  movable  joints,  and,  in  all  probability,  the  cartilaginous 
surfaces  of  tl^e  opposed  bones,  although  this  is  doubted  by  many 
good  anatomists.  In  some  of  the  joints  the  membrane  forms  folds, 
some  of  which  inclose  small  masses  of  fat,  while  others,  with  fimbri- 
ated margins,  float  loosely  from  one  part  of  the  cavity  to  another, 
and  perform  no  particular  office,  except  that  of  increasing  the  extent 
of  surface.'^ 

*  HaTen  sapposed  these  folds  to  be  glandular  orga^ia,  and  this  sappositiQn 
has  lately  receiTed  considerable  support  in  England  by  the  dissections  of  Mr. 
Rainey. 
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Tho  burss  are  flattened  bladder-like  sacs,  each  having  an  ex- 
ternal rough  surface  by  which  it  is  attached  to  the  surrounding 
parts,  and  an  internal  smooth  surface,  moistened  hj  the  secreted 
synovia,  and  always  in  contact  with  itself.  The  size  of  the  sacs 
varies  when  distended  from  that  of  a  pea  to  a  large  walnut,  and 
their  Dumber  in  the  whole  body  is  estimated  at  about  150.  In  some 
cases,  more  or  less  complete  septa  are  found  dividing  the  sac  into 
several  smaller  cavities,  which  may  or  may  not  communicate  with 
each  other.     Such  sacs  are  said  to  be  multiloeular. 

The  bursEB  that  line  the  fibrous  canals,  through  which  the  tendons 
of  the  flexor  muscles  of  the  hand  and  foot  pass  to^eir  insertions 
(often  called  vaginal  synovial  membraneis),  do  not  differ  from  the 
others,  except  in  the  complexity  of  their  arrangement,  each  tendon 
being  inclosed  in  a  synovial  tube,  reflected  in  such  a  way  as  to  line 
the  fibrous  canal,  and  invest  the  tendon,  and  yet  allow  great  latitude 
of  motion. 


GLANDULAR  TISSUE. 


The  various  glands  of  the  body,  constituting  the  glandular  tissue 
or  system,  are  separate  organs.  Each  is  provided  with  one  or  more 
canals  or  ducts,  which  communicate,  upon  the  one  hand,  with  the 
ultimate  structure  of  the  orga.n  itself,  ami,  on  the  other,  with  the 
free  surface  of  the  skin  or  mucous  membranes.  According  to  this 
definition,  the  organs  composicg  this  system  are  the  liver,  kidneys, 
pancreas,  mammre,  testicles,  ovaries,  the  salivary  and  lachrymal 
glands,  and  the  numerous  crypts  or  follicles,  connected  with  the  akin 
and  mucous  membranes.  The  ofEce  of  these  glands  is  to  form  or 
eliminate  from  the  blood  certain  matters,  that  are  either  reabsorbed 
partly  or  wholly  or  cast  off  entirely  from  the  body.  The  process 
and  its  product  are  alike  called  secretion.*     The  secretions  that  are 


"  The  glands,  properly  bo  called,  uro  not  the  only  ttructurei  that  perform  a 
secretory  fusclJon.  Tue  eerous  aocl  synovial  membraneB  secrete  fiuids  saited 
to  the  wants  of  tho  parte  they  invest,  and  in  the  process  of  nutrition,  all  the 
solid  tissues  of  the  body  select  from  the,  circuloting  fluid  materials  for  their 
nouriahmeat,  and  n^ect  others;  but  in  this  function,  the  selected  matter  en- 
ters for  a  certain  time  int«  the  structure  of  the  tissues,  and  the  rejected  matter 
comes  from  their  wearing  away,  whereas  in  secretion  no  such  inootporHition 
takes  plxce;  the  eliminated  matters  ore  no  sooner  formed  than  tbej  ore  dis- 
ohorged. 
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reabsorbed  are^d  to  be  recrementitions,  and  those  that  are  thrown 
off,  excrementitious;  the  saliyarj  and  pancreatic  secretions  belong 
to  the  former  clfuss,  and  the  urine  and  sweat  to  the  latter. 

The  simplest  form  of  |k  gland  is  that  of  a  single  sac-like  cavity 
opening  np6n  a  free  surface,  and  lined  by  a  prolongation  or  inversion 
of  the  membra^e  that  covers  it.  Such  are  the  mucous,  follicles 
already  described.  Compound  glands  differ  from  simple  ones  only 
in  the  form  and  greater  extent  of  their  secreting  surfaces. 

Il^  the  sweat  glands  and  the  Meibomian  follicles,  which  form 
a  connecting  link  between  the  simple  and  compound  varieties,  the 
secreting  surface  is  disposed  in  the  form  of  a  simple  tube,  coiled 
upon  itself  so  as  to  occupy  as  little  space  as  possible,  and  to  allow 
the  ready  access  of  bloodvessels.  Ol&hda  of  this  kind, are  called 
tubular.  Others,  such  as  the  paysreas,  salivary,  lachrymal,  and 
mammaiy  glands,, have  a  secretory  duct  that  divides  and  subdivides, 
and  upon  its  branched  extremities  and  sides  ^e  little  sacs  or  sac- 
cules, grouped  into  clusters,  these  clusters  into  lobules^  of  various 
shapes  and  sixes^  and  the  lobules  into  larger  lobes.  This  is  called 
the  vesicular  or  racemose  variety. 

Thcfbe  two  varieties,  the  tubular  and  racemose,  with  numerous 
sub-varieties,  include  nearly  the  whole  glandular  system.  The  soli- 
tary and  the  agminated,  or  Peyer's  glands,  and  the  liver  are  the  only 
exceptions;  the  structure  of  these,  however,  has  not.  yet  been  pre- 
cisely determined. 

The  glands  are  largely  supplied  with  bloodvessels;  for,  besitles 
the  blood  that  they  require  for  nutriment,  a  large  amount  is  neces- 
sary for  the  production  of  their  special  secretions.  The  nerves  of 
the  glands  belong  for  the  most  part  to  the  sympathetic  system,  and 
enter  the  several  organs  along  with  the  bloodvessels. 


PART  II. 


THE  BONES  AND  JOINTS. 


OSUOLOGT. 


THE  SKELETON. 


Tbe  physical,  chemical,  and  vital  propertios,  as  well  as  the  struo- 
tore  and  the  distribution  of  the  osseous  tissue  having  been  alreadj 
described  (soo  art.  O»eeoua  Tittue),  it  now  remains  to  consider  the 
tpecial  characters  of  the  acparate  bones.  It  is  proper  to  remark 
that,  eince  they  constitute  the  fixed  points  of  descriptive  and  surgical 
anatomy,  the  bones  are  probably  of  more  practical  importance  than 
any  other  structures  in  the  body. 

In  their  natural  positions,  the  bones  form  a  uniform  and  sym- 
metrical framework  called  tho  skeleton,  of  ffhicb  the  spinal  column, 
connected  above  vitb  the  skull  and  below  with  the  peh-is,  is 
the  centre  or  axis ;  to  this  are  appended,  above  and  in  front,  the 
ribs,  which  with  the  sternum  or  breast  bone  constitute  the  thorax  ; 
and  four  extremities,  Iwo  superior  isA  two  inferior,  VQmpIete  the 
catslogne. 

If  we  consider  as  distanot  bqnea  onl;  those  that  lire  oontiguous 
and  not  continuous  with  each  other  when  the  body  hoa  reached 
complete  derelopmMit  (abopt  the  twenty-fifth  or  thirtie^  7^^))  ^^^ 
number  of  pieces  composing  the  entire  skeleton  will  Im  107.  Of 
these — 

^16  spmal  oidumn,  inolnding  the  sacrum  and 

coe^z,  eontains        .....  26 

The  Bknll  (oraniom  8,  tmn  14)       .        .        .  22 

The  Uioni  (ribs  24,  steronm  1)     .        .        .  25 

The  superior  eztremitieB  each,  iDoluding  the 

shoulder 82        64 

The  inferior  eztremitiee  eadi,  ioclnding  tbe 
hip-bone   .        .        .        .        .        .        .80        60 


THE  BOSES  AND  JOINTS 


In  thia  enumeration  the  hyoid  bone,  the  ossicles  of  the  ear  (six  in 
number],  the  teeth  (thirty-two),  and  the  sesamoid  bones  (generally 
about  eight),  are  not  included. 


THE  SPINAL  COLUMN. 


L4tanlTliii>Dru»q>laiil»1unii 


tebralcolumn  is  composed  of  twenty-six  short  bones, 
which  form  a  long,  crooked  stem,  along 
the  middle  of  the  posterior  part  of  the 
body.  It  supports  the  weight  of  the  head, 
chest,  and  the  superior  extremities,  and  the 
greater  portion  of  the  abdominal  organs. 
At  the  same  time  it  constitutes  a  bony  canal 
for  the  protection  of  the  spinal  cord,  and  a 
fixed  point  for  the  attachment  of  numerous 
muscles.  Its  whole  extent  is  conveniently 
separated  into  four  divisions,  named  after 
the  regions  in  which  they  are  situated,  the 
cervical,  dorsal  or  thoracic,  abdominal  or 
lumbar,  and  pelvic. 

Of  the  twenty-six  separate  pieces,  the 
lowest  two  of  the  series  are  called  respect- 
ively the  coccyx  and  sacrum,  while  the  re- 
maining twenty-four  are  known  under  the 
common  name  of  yertebrre.  The  prefix 
true  is  sometimes  added  to  distinguish 
them  from  the  coccyx  and  sacrum,  which, 
being  in  many  respects  unlike  the  others, 
are  occasionally  called/iiZse  vertebrae.  The 
cervical  portion  of  the  column  contains 
seven  vertebrte,  the  dorsal  twelve,  and  the 
lumbar  five ;  the  pelvic  division  is  composed 
of  only  the  sacrum  and  coccyx.  Occasion- 
ally, however,  this  distribution  ia  found  to 
vary,  six  cervical  being  sometimes  combined 
with  six  lambfir  vertebrBe.  More  rarely 
the  whole  number  is  increased  by  one,  which 
is  usually  found  in  the  lumbar  region;  and 
in  a  single  remarkable  instance  of  which 
the   author  was  witness,    there   were  tiro 
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additional  ones  in  the  cendcal,  and  one  in  the  lumbar  division^  the 
sacrum  being  i(X>mpo8ed  of  its  usual  number  of  pieces. 

Q-eneral  CharacterB  of  the  Vertebroe. — Each  vertebra  represents  a 
transverse  section  of  the  spinal  column,  and  {^resents  certain  characters 
common  to  all,  which  it  is  necessary  to  understand  before  proceeding 
to  an  examination  of  the  special  characters  of  elich  class.  Thus, 
each  one  consists  of  a  body  and  processes;  the  former  constitute,  as 
it  were,  a  block  of  the  solid  portion  of  the  column,  and  the  latter 
levers  or  arms  for  the  attachment  of  muscles,  and  emmences  for  ar- 
ticulation with  the  bones  between  which  it  is  placed.  Bemg  also  a 
segment  of  the  spinal  canal,  each  piece  contains  a  large  opening 
called  the  vertebral  foramen'. 

The  body^  the  largest  part  of  the  bone,  is  situated  iA  front  of  the 
vertebral  foramen,  and  presents  for  consideration  four  surfaces,  of 
which  the  anterior  is  convex  transversely,  slightly  concave  vertically, 
and  marked  by  numerous  small  openings  for  the  accommodation  of 
veins  and  arteries ;  the  posterior  forms  the  anterior  boundary  of  the 
vertebral  foramen,  is  somewhat  concave  firom  side  to  side,  and  pre- 
sents the  orifices  of  several  large  venous  canals  that  emerge  in  this 
situation ;  the  superior  and  inferior ,  generally  of  a  circular  or  oval 
shape,  and  slightly  excavated,  articulate  by  means  of  a  plate  of  fibro*^ 
cartilage  with  corresponding  surfaces  upon  the  bodies  of  the  contigu- 
ous bones. 

The  processes  are  seven  in  number,  namely,  two  lateral,  one  on 
each  side,  called  the  transverse ;  four  vertical,  two  on  each  side, 
named  the  articulating ;  and  one  in  the  median  line  behind  called 
the  spinous.  The  roots  or  bases  of  the  first  six  are  blended  together 
on  each  side,  and  are  continuous  with  the  seventh,  the  spinous  pro- 
cess, by  the  two  laminae  or  arches  which  complete  the  lateral  bound- 
aries of  the  vertebral  foramen.  The  whole  are  connected  to  the 
body  of  the  bone  upon  each  side  of  its  posterior  surface  by  a  narrow 
strip  of  bone  called  the  pedicle. 

The  transverse  processes  start  o£f  immediately  behind  the  pedicles 
and  externally  to  them.  Their  general  direction  is  horizontal,  but  their 
size,  shape,  and  length  vary  in  the  different  regions.  The  articular 
processes^  two  upon  each  side,  namely,  a  superior  and  an  inferior, 
arise  in  common  with  the  preceding  just  behind  the  pedicle,  the 
former  passing  upward  and  the  latter  downward;  they  present  smooth 
surfaces  for  articulation  with  the  corresponding  processes  of  the  con- 
tiguous bones,  and  rough  margins  for  the  attachment  of  ligaments. 
The  spinous  process^  like  the  transverse,  is  intended  principally  as 
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a  lever  for  the  attachment  of  muscles ;  it  is  situated  in  the  median 
line  posteriorly,  hoing  conneoted  to  the  roots  of  the  preceding  by 
means  of  the  lamiQEe,  and  it  forms  a  part  of  that  sharp  ridge  or  spine 
found  upon  this  surface  of  the  spinal  column  in  nearly  all  vertebrate 
animals.  The  laminse  are  properly  the  two  roots  of  the  spinous 
process,  between  which  and  the  bases  of  the  transverse  and  articulat- 
ing processes,  they  extend  in  the  form  of  two  quadrilateral  arches, 
flattened  from  within  outward.  They  thus  present  a  superior  and  an 
inferior  edge  for  the  attachment  of  ligaments  of  yellow  elastic  tissue, 
vhich  connect  these  portions  of  the  contiguous  bones  throughout  the 
entire  column.  The  pedicles,  as  already  stated,  connect  the  pro- 
cesses with  the  body ;  they  are  grooved  or  notched  above  and  below, 
in  such  a  manner  that  when  two  contiguous  vertebrae  are  placed  in 
their  natural  position,  openings  are  formed,  called  the  intervertebral 
foramina,  which  transmit  the  spinal  nerves.  The  vertebral  or  spinal 
foramen  varies  in  size  and  shape  in  the  different  divisions  of  the 
column,  but,  in  all  situations,  is  large  and  generally  inclined  to  the 
triangular  form  ;  it  is  bounded  in  front  by  the  body  of  the  bone,  and 
laterally  and  posteriorly  bj  the  pedicles,  laminie,  and  the  roots  of 
the  transverse,  articulating,  and  spinous  processes. 


CERVICAL  VERTEBRA. 


« 


The  cervical  vertebras  are  smaller  than  the  others,  but  gradu- 
ally increase  in  size  from  the  second  to  the  seventh.  Their  body  is 
longest  in  its  transverse  diameter,  and  a  little  deeper  before  than 
behind  ;  the  superior  surface  is  made  concave  from  side  to  side  by 
two  lateral  ridges  or  crests,  within  which  the  corresponding  portion 
of  the  bone  above  is  received ;  the  under  surface  is  concave  from 
behind  forwards,  and  its  lateral  margins  are  rounded.  The  verttibral 
or  spinal  opening  is  triangular  in  shape  and  proportionally  larger 
than  in  the  other  groups,  measuring  eleven  linos  transversely  and 
six  antero-posteriorly.  The  pedicles  are  very  short,  and  cannot  be 
readily  distinguished  from  the  roots  of  the  transverse  processes. 
The  notches  are  small  and  of  almost  eqaal  depth,  the  superior  being, 
probably,  a  very  little  deeper  than  the  inferior. 

The  articular  procetsei  are  continuous  with  each  other  at  their 
roots,  forming  httle  pillar-like  masses,  whose  superior  and  inferior 
smooth  surfaces  are  flat  and  oblique  in  their  direction,  the  former 
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liK^iog  opwftrds  u)d  IwokwardB,  the  latt^  downwards  and  forwards. 
IIw  tixmntTH  proetttet  are  shorty  deeply  grooved  saperiorly  Car  the 
lodgement  of  nerres,  and  perforated  at  their  bases  for  the  passage  of 
the  Teitebnl  arteries  (see  Fig..61) ;  the;  baTe,  therefore,  two  Bnpe- 
rior  borders,  and  prc^rly  two  roots,  one  in  front  of  and  the  other 
behind  the  vterial  opening ;  the  interior  one  is  oonneoted  to  the 
side  of  the  body,  and  is  on  a  line  with,  the  ribs  of  whioh  it  is  ihe  oer- 
rical  reprMentatiTS ;  the  poeterior  joins  the  roots  of  the  arUonlar 
|iiiiiiiwiiiNi  The  spuuHM  proent  is  shwt,  triangular,  prismatic,  bifiuv 
eated  at  its  eztrand^,  grooved 
inferiorly,  aad  horisontal  in  its 
direotioo.  The  iaminm  are  long 
and  thin,  eepeciaUf  at  their  apper 
bwders,  -whioh  are  longer  and 
sharper  than  the  inferior ;  their 
two  Mufaoes  are  not  vertical,  bat 
inclined  from  above  downward  and 
backward,  so  that  when  the  bones 
are  together  the  inferior  edge  of 
each  will  be  foond  to  overlap  the 
avperior  edge  of  the  bone  below 
in  the  form  of  a  tme  imbricatinn. 
The  atlaSy  the  first  of  the  cer- 
vical vertebrse,  oonnting  from 
above,  differs  from,  the  others  in 
several  particulars,  of  which  the 
most  important  is  the  absence  of 
both  bod;  and  spinooe  processes. 
In  the  place  of  a  bodj  there  is  k 
small  long  plate  denominated  the  viM  awnjii. 
aiUerior  arch,  whose  ftont  snr&qe 

is  marked  by  a  Bmall  taberete,  uid    

the  posterior  or   internal  by  a    mm,- 
smooth,  oval,  concave  facet,  for 

articulation  with  the  tooth-shaped  (odontoid)  process  of  the  bone 
below.  The  superior  and  inferiw  marpns  of  this  arch  ^ve  attach- 
ment to  ligaments.  The  spinal  forunea  is  larger  than  that  of  any 
other  vertebra,  and  in  the  recent  state  is  divided  by  a  small  trans- 
verse ligament,  whose  extremities  are  attached  to  little  rongh  sur- 
faces sttoaled  upon  the  inner  side,  and  below  the  superior  articular 
« ;  the  anterior  or  smaller  division  is  occupied  by  tbe  odon- 
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toid  process  of  the  axis ;  the  posterior  is  a  Beotion  of  the  spinal  canal. 
The  notches  are  situated  immediately  behind  the  articular  processes, 
instead  of  in  front,  as  in  all  the  other  vertebrae ;  the  superior  notch, 
deeper  than  the  inferior,  is  often  converted  into  a  foramen  by  a 
delicate  honj  ridge,  and  winds  around  the  articular  proces.s  in  the 
direction  of  the  opening  in  the  transverse  process ;  it  is  occupied  by 
the  first  cervical  nerve  and  the  vertebral  artery.  The  arlicuUr  pro- 
cesses are  very  thick  and  strong.  The  two  superior,  which  receive  J 
the  occipital  condyles,  are  deeply  concave  and  oval  from  before  , 
backward  and  outward,  and  look  upward  and  inward;  the  inferior, 
circular  and  nearly  plain,  look  downward  and  a  little  inward. 

The  transverse  process  on  each  side  is  long,  triangular,  terminated 
externally  by  an  obtuse  point,  and  perforated  at  its  root  by  the  arte-     j 
rial  foramen,  which  is  large,  and  directed  upward  and  backward. 

The  laminie  are  long  and  thick,  and  complete  the  spinal  foramen     ) 
behind  in  the  form  of  a  posterior  arch,  upon  whose  outer  surface,     j 
and  in  the  median  line,  is  a  small  tubercle,  the  representative  of  a 
spinous  process.  i 

The  second  cervical  vertebra,  called  the  dentatus  or  axis,  le  prin-     ■ 
cipally  remarkable  for  the  large  odontoiil  (tooth-like)  process  (Fig,  60) 
which  surmounts  its  body.  This  process  forms  a  cylindrical  pivot,  upon     j 
which  tlje  rotary  movements  of  the  head  are  performed.     It  pfeaents     , 
upon  its  anterior  and  posterior  surfaces  articular  facets,  correspond-     1 
ing  to  the  anterior  arch  and  transverse  ligament  of  the  atlas  between 
which  it  is  received.     Its  base  is  broad  and  firm,  its  middle  somewhat 
constricted,  and  its  summit  rough,  for  the  attachment  of  the  cheek 
ligaments.     The  body  is  marked  in  front  by  a  median  vertical  ridge, 
and  upon  each  side  of  this  by  a  slight  excavation  for  the  attachment     I 
of  the  anterior  long  muscle  of  the  neck.    The  spinal  foramen  is  heart-     ' 
shaped  (eordiform)  and  very  large,  and  corresponds  in  this  respect  to 
the  great  latitude  of  motion  between  this  vertebra  and  the  atlas,     i 
The  superior  notches  are  very  superficial,  and  situated  behind  the     j 
superior  ajticular  processes,  which  are  large,  nearly  horizontal,  but     I 
a  little  inclined  outward,  and  situated  upon  the  body  of  the  bone  on     1 
each  side  of  the  odontoid  process.     The  transverse  processes  are     1 
small,  triangular,  and  bent  downward ;  they  are  neither  grooved  nor     ! 
bifurcated,  and  the  foramen,  which  is  here  more  properly  a  canal,  is     j 
directed   upward,   outward,  and  backward.     The  spinous   process   '  i 
is  broad  and  thick,  triangular  priamalic  in  shape,  and  extends  hori- 
son  tally  backward  to  a  considerable  distance ;  >!'  is  channelled 
Death  to  accommodate  the  superior  edge  of  the  same  process 
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bene  below,  and  termintttes  by  two  tubereles  for  the  attachment  of 
muscles.  The  laminae  correspond  in  sise  and  strength  to  the  spinous 
process. 

Fig.^1.  . 
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The  seventh  cerrioal  vertebra  diflfers  from  the  others  of  its  class 

1         a 

in  possessing  mluiy  of  the  characters  of  the  dorsal  gronp.  Its  body 
is  large,  its  spinal  fonmen  more  nearly  ciroolar  th^triangolar,  the 
facets  of  its  articnlar  processes  are  almost  yerticaf ;  its  transverse 
process,  although  grooved  and  perforated,  is  8eldota)i.bifureated ;  its 
spinous  process  is  long,  tuberculated  at  its  extremity,  and  projects 
80  far  beyond  the  others  as  to  be  readily  felt  through  the  skin.  The 
foramen  in  the  base  of  the  transverse. process  is  never  traversed  by 
the  vertebral  artery. 


DORSAL  VERTEBRJB. 


The  dorsal  vertebra,  twelve  in  number,  are  intermediate  in  situa- 
tion and  size  between  the  cervical  and  lumbar ;  they  decrease,  how- 
ever, from  the  first  to  the  fourth,  but  from  the  latter  increase  suc- 
cessively, so  that  the  fourth  and  fifth  are  the  smallest,  and  the  twelfth 
the  largest.  Their  bodies  are  a  little  longer  transversely  than  antero- 
posteriorly,  thicker  behind  than  before,  flat  and  plain  above  and  below, 
convex  in  front,  but  concave  behind;  on  the  back  part  of  each  side  are 
two  small  facets  (Fig.  62, 2),  one  above  and  the  other  below,  which  form 
with  the  corresponding  parts  of  the  contiguous  vertebrae,  smooth, 
oval-shaped  excavations  for  articulation  with  the  heads  of  the  ribs. 
Ihe  spinal  foramen  is  smaller  than  in  the  other  groups,  and  circular. 
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The  articular  processes 


Fig.  n2. 


are  vertical,  the' superior  having  their  arti- 
culating surfaces  turned  directly 
bacltward,  and  the  inferior  for- 
ward. The  transverse  processes 
are  thick,  strong,  somewhat  tuber- 
cular, and  bent  obliquely  back- 
ward ;  upon  the  anterior  part  of 
their  extremities  is  a  smooth, 
shallow  excavation  (Fig.  63,  4), 
for  articulation  with  the  tubercle 
or  shouldor  of  the  rib  above.  The 
spinous   processes  are  triangular 

Fig.  63. 
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prismatic,  long,  tubercalated  at  their  extremities,  and  nearly  ver- 
tical, so  that  when  the  bones  are  in  position  the  groove  on  the  under 
edge  of  the  process  above  receives  the  upper  edge  of  the  one  below, 
The  pedicles  present  a  very  slight  notch  upon  their  superior  margins 
and  a  very  deep  one  underneath. 

The  first  dorgal  verttbra  possesses  many  of  the  characters  of  the 
cervical  group.  Its  body  is  considerably  elongated  tranaverselyj  oou- 
cave  upon  its  upper  surface,  and  presents  an  entire  facet  for  the  head 
of  the  first  rib,  and  aamnll  part  of  anothor  for  the  second.  The(e»(A, 
eleventh,  and  twelfth  approximate  in  character  to  the  lumbar;  the 
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bdyof  each  i8large,somcwiiattran8veraeljelongatecl,andis  marked 
upon  each  side  by  an  entire  facet  (Fig.  62,  4,  5,  6)  for  the  corre- 
sponding rib.  The  transverse  processes  are  very  short,  and  the 
eleventh  and  twelfth  want  the  articulating  surface.  The  BpinouB 
process  is  horizontal,  strong,  and  nearly  quadrilateral. 


LDMBAR  VBRTEBBS. 

The  five  Inmbar  vertebrEe  are  the  largest  in  the  column.  Tbeir 
bodies  are  much  broader  transversely  than  antero-posteriorly,  thicker 
in  &ont  than  behind,  flat  above  and  below,  and,  like  the  cervical, 
grooved  or  constricted  anteriorly  and  at  the  sides.  The  vertebral 
forafflen  is  large  and  triangular. 

The  pedicles  are  very  short,  thick,  and  strong,  with  well-marked 
notches  of  which  the  inferior  are  the  deeper.  The  articular  pro- 
Fig,  ci 


ccnes  »re  broad,  strong,  and  vertical  in  their  direction;  the  facets 
of  the  soperior  are  concave  and  present  backward  and  inward;  those 
of  the  inferior  are  convex,  tnrned  forward  and  outward,  and  are  bo 
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much  nearer  the  median  line  than  the  Superior  as  to  be  receiveil 
within  those  of  the  bone  below.  The  transverse  proceases  are  long, 
thin,  horizontal,  and  bent  bat  very  little  backward.  The  spinooB 
processes  are  flattened  from  side  to  Bide,  quadrilateral  in  shape, 
directed  borizontally  backward,  and  terminated  by  rough  vertical 
borders.     The  laminie  are  thift  and  broad,  but  very  short. 

The  last  lumbar  vertebra  is  somewhat  different  from  the  others; 
its  body  is  remarkably  wedge-shaped,  being,  as  it  were,  cut  away 
below  from  behind  forward  and  downward ;  its  transverse  proceases 
are  generally  large ;  and  its  inferior  articular  processes  have  &  fiat 
facet,  which  looks  directly  forward. 

The  Sacrum.* — The  sacrum,  the  largest  of  the  spinal  bones, 
forma  the  posterior  median  wall  of  the  pelvic  cavity  where  it  is  in- 
closed by  the  ini;iominate  bones  on  its  sides,  the  lumbar  vertebrce 
above,  and  the  (coccyx  below.  It  is  quadrangular  pyramidal  in 
shape  with  its  base  presenting  upward,  somewhat  flattened  from 
before  backward,  curved,  with  its  coocavity  forward,  and  when  in 
position  is  directed  obliquely  downward  and  backward,  forming  with 
the  lumbar  vertebric  an  obtuse  angle  whose  projection  is  called  the 
promontory.  Its  four  surfaces"  and  its  base  and  apex  require  a 
separate  consideration. 

The  anterior  or  pehnc  nurfaec  is  eoneave  from  above  downwards, 
and  slightly  so  from  side  to  si(3e.  It  is  marked  in  the  median  line 
by  four  transverse  lines  or  ridges,  which  correspond  to  the  points  of 
union  between  the  separate  pieces  of  which  the  bono  was  originally 
formed.  At  the  extremities  of  these  ridges  are  the  four  pairs  of 
large  circular  holes  called  the  anterior  eacral  foramina,  which  de- 
crease in  size  from  the  uppermost ;  they  transmit  the  anterior  sacral 
nerves,  veins,  and  small  arteries.  External  to  these  are  superficial 
horizontal  grooves  for  the  nerves  to  rest  upon,  and  between  them 
smooth  spaces  from  which  the  pyriform  muscles  take  their  origin. 
The  degree  of  concavity  of  this  surface  is  subject  to  great  diversity 
in  both  sexes,  and  is  probably  not  characteristic  of  either. 

The  pOBterior  surface  is  convex  and  somewhat  narrower  than  the 
anterior.  It  presents  in  the  median  line  a  prominent  ridge  (sacral 
ridge)  formed  by  the  connection  of  four  processes  analogous  to  the 
spinous  processes  of  the  vertebrre ;  its  lower  extremity  is  bifurcated, 
and  constitutes  the  borders  of  the  inferior  opening  of  the  sacral 
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(saenl  groove),  bounded  eztcanaUyb;  a  raised  edge  oorceiponding 


to  the  traasrerse  proceBses  of  the  vertebrse ;'  in  the  middle  of  the 
grooTe  is  another  vertical  ridge  corresponding  to  the  articular  pro- 
cesses, aad  opoD  the  outside  of  this  are  the  fotir  posterior  taeral 
foramina,  smaller  than  the  anterior,  and  intended  for  the  transmis- 
uon  of  the  posterior  sacral  nerves  together  with  a'few  reins  and 
smalt  arteries. 

The  triangnlar  Iftteral  turfacet,  broad  above  and  narrow  below, 
where  they' form  sinaons  borders,  slope  obliquely  from  above  down- 
ward  and  inward^  and  from  before  baekward  and  inward,  so  that 
the  bone  is  wedge-shaped  in  two  directions.  The  upper  part  of  each 
of  these  surfaces  presents  a  large  ear-shaped  (auricular)  surfaoe 
for  artioDlation  with  the  ilinm,  and  behind  this,  a  Dumber  of  small, 
roogh,  angular  prominencee  for  the  attachment  of  strong  ligaments. 
The  border  below  gives  attaohmeot  tQ  the  sacrtviechiatic  ligaments. 

The  boat,  or  superior  extremity,  presents,  in  frout,  an  obliqu'e, 
traosrersely  oval,  and  plain  sur&ce  for  articulation  with  the  body  of 
the  fifkh  lumbar  vertebra ;  on  eaoh-  tide,  a  broad,  flaring,  shoulder- 
like  sorfaoe,  triangular  in  shape,  oonvei,  smooth,  andeontinnons  with 
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the  fossa  of  the  ilium  ;  hehind,  the  triangular  opening  of  the  sacral 
canal,  the  borders  of  which  are  formed  by  two  lamina!  terminating 
in  the  sacral  ridge.  Between  the  oval  surface  and  the  laminro  are 
the  articular  processes,  which  stand  vertically  upward  with  their 
smooth  faces  looking  backward  to  join  the  corresponding  parts  of 
the  last  lumbar  vertebra.  In  front  of  each  of  these  processes  is  a 
groove  which  forms  &  part  of  the  last  lumbar  intervertebral  foramen. 

The  apex  is  blunt,  directed  downward  and  forward,  and  presents  a 
transversely  oval  and  convex  surface  for  articulation  with  the  coccyz. 
Behind  this  is  the  termination  of  the  sacral  canal,  whose  borders  end 
in  two  small  tubercles  called  the  sacral  horns  (cornua),  which  articu- 
late with  corresponding  eminences  upon  the  coccyx. 

The  sacral  eanal,  the  conticualion  of  the  spinal  canal,  follows  the 
curve  of  the  bone.  It  is  triangular  prismatic  and  large  above,  di- 
minishes rapidly  as  it  descends,  and  communicates  with  the  anterior 
and  posterior  foramina.  Its  posterior  wall  is  wanting  inferiorlj, 
but  in  the  recent  state  the  deficiency  is  made  up  by  ligamentous 
bands  stretched  from  side  to  side.  The  canal  lodges  the  sacral 
nerves  which  emerge  at  the  two  sets  of  openings. 

The  Coccyx. — The  coccy.i  is  composed  of  three  or  four  separate 
pieces  analogous  to  the  tail  bones  of  tbe  lower  animals.     They  di- 
minish aucceaaively  iu  size  from  above  downward. 
Fig.  66.  jjjg  i^gj  being  a  mere  nodule.     When  taken  to- 

gether thej  form  a  triangular,  pyramidal  bone, 
flattened  from  before  backward,  and  articulated  by 
its  base  to  the  extremity  of  the  aticrum.  Its  an- 
terior surface  is  amooth,  concave  from  above 
downward,  and  marked  by  transverse  lines  indi- 
cative of  its  division;  the  posterior,  or  subcuts- 
PoiifTior  tWw  of  iL>  neous  surface,  is  rough  for  the  attachment  of 
tox)i.  L  Hnt  »i|«.  liganients,  and  also  marked  by  transverse  linea. 
wtkiuuo  >iih  iiis  »■  The  lidea  or  borders  are  thin  and  sinuous,  and 
™o*  ^  Kowh^'tC  8'^^  attachment  to  the  coccygeal  muscles  and  tbe 
uuuMMinvti.  «.  ft  sncro-sciatic  ligaments.  The  fenee  presents  a  trana- 
8.  raj^'tvett.  '  vcrsely  oval,  concave  surface  for  articulation  with 
the  sacrum,  and  behind  this,  two  vertical  emi- 
oences  (oornua),  which  articulate  with  corresponding  projections 
npon  the  lower  back  part  of  the  sacrum.  Upon  the  outside  of  these 
»re  two  notches,  converted  into  foramina  in  the  recent  state  by  liga- 


ments, and  occupied  by  the  last  (fifth)  e 
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blimt  and'  tobercelar,  Bometim^  bifiireated,  anfd  often  bettt  to  one 
lide  or  the  o^er.  In  old  persons  this  bone  is  frequently  foiind 
anchylosed  with  Ule  sacmm. 


THB  YBE^B^BAL  OOIiUMB  IN  QBZnBBAIi. 

•  -  •*  ■ 

The  Tertebral  colmbn,  as  Imore  mentioned,  limits  the  €(ztent  of 
the  iruik  of  the  body;  bat  itr  length  does  not  correspond  to  the 
hdght  of  the  individiuJ^  or  .to  the  eztiolt  of  the  spinial  cord,  which 
oigan,  in  fM^t,  rarely  i^schea  below  the  first  lumbar  yertebra.  M^al- 
sored  aloisg  its  curves  in  the  adult  after  the  twenty-fifth  year,  its 
leogth  is  about  twenty^tercln  or  eight  inches.  In  a  straight  line 
frqm  the  atlas  to  the  point  of  the  coccyx  it  is  about  two  inches  less. 
These  dimensicms  do  not  dBEiufi  materiaJIy  in  the  tallest  and  shortest 
persons,  the  relative  height  depending  principally  upon  the  lower 
extremities. 

The  distribution  cf  the  loigth  among  the  different  regions  is  as 
fidlows:  the  cerrical  portion^  fire  and  a  half  inches;  the  dorsal,  ten 
inches;  the  lumbar  and  sacro-coocygeal,  eadi  about  six  and  a  quar^ 
ter  inches. 

Although  the  general  direction  of  the  column  id  tertical,  it  pre- 
sents several  alternate  antero- posterior  cturves,  which  depend,  with 
the  exception  of  the  last,  on  the  different  degrees  of  thickness  of  the 
anterior  and  posterior  parts  of  the  bodies  of  the  vertebrae,  and  the 
intervertebral  fibro-cartilage.  The  order  in  which  these  occur  is 
as  follows:  in  front,  a  convexity  in  the  cervical  region,  a  concavity 
in  the  dorsal,  a  convexity  in  the  lumbar,  and  a  concavity  in  the 
pelvic  portion. 

The  relative  degree  of  these  curves  is  always  the  same,  so  that 
when  one  becomes  increased  the  others  will  be  found  to  correspond. 
Their  use  consists  in  the  greater  strength  which  they  give  to  the 
column  in  a  vertical  direction,  according  to  a  well-known  law  in 
physics,  that  of  two  rods  of  equal  sise,  one  curved  alternately  and 
the  other  straight,  the  former  will  support  a  much  greater  weight 
placed  upon  its  sides  in  the  vertical  direction. 

Besides  the  antero-posterior  curvatures,  a  slight  lateral  one  gene- 
rally exists  in  the  upper  part  of  the  dorsal  region,  presenting  its 
convexity  towards  the  right  side.  It  is  not  yet  conclusively  decided 
whether  this  is  owing  to  the  aorta,  whose  arch  is  eituated  close  upon 
the  left  sidC'  of  the  column  at  this  point,  or,  as  suggested  by  Bichat, 
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to  the  effect  of  a  greater  amount  of  muscular  traction  toward  the 
right  side,  the  right  arm 'being, generally  more  muscular  than  the  left. 

The  shape  of  the  vertebral  column  resembles  that  of  two  unequal 
and  irregular  pyramids  united  at  their  bases ;  the  superior  is  formed 
by  the  true  vertebrae,  and  presents  a  constriction  in  the  upper  dorsal 
region ;  the  inferior  consists  of  the  sacrum  and  coccyx. 

Viewed  from  before,  the  column  presents  the  bodies  of  the  verte- 
brae ranged  one  above  another^  each  grooved  transversely,  separated 
in  the  recent  state  by  a  thick  disk  of  fibro-cartilage,  and  covered  by 
the  anterior  common  ligament,  which  binds  them  all  together. 
Potteriarly  may  be  observed:  1.  In  the  median  line,  the  spine  or 
crest  formed  by  the  spinous  processes,  which  vary  in  size,  form,  and 
direction  in  the  different  regions,  as  already  described.  It  may  be 
here  mentioned  that  these  differences  should  be  carefully  studied, 
srpce  it  is  the  only  part  of  the  column  that  cKn  be  examined  in  the 
living  subject,  with  reference  to  dislocations  and  diseases.  2.  On 
the  sides  of  the  cr^st.or  ridge  are  the  two  vertebral  grooves,  shallow 
above,  broad  and  deep  in  the  dorsal  and  lumbar  regions,  and  con- 
tracted at  the  lower  part  of  the  sacrum.  They  are  bounded  laterally 
by  the  transversid  processes,  closed  at  the  bottom  by  the  long  laminae 
and  their  connecting  elastic  ligaments,  and  occupied  by  large  mus- 
cles. The  vertebral  or  spinal  canal  extends  the  whole  length  of  the 
column,  and  accurately  follows  its  curves,  but  differs  in  its  shape  and 
size.  Thus  it^is  triangular  in  the  neck  and  loins,  and  circular  in 
the  dorsal  region,  and  largest  in  the  eervical  and  lumbar  divisions. 


THE  SKULL. 

The  skull,  by  far  the  most  complicated  part  of  the  skeleton,  is  com- 
posed of  a  large  number  of  bones  of  various  sizes  and  shapes,  all 
accurately  and  curiously  joined  together  for  the  support  and  pro- 
tection of  many  important  and  delicately  organized  structures.  It 
\9  of  an  oval  shape,  flattened  upon  its  sides,  larger  behind  than 
before,  and  consists  of  two  parts,  the  cranium  Kudface;  the  former 
incloses  the  brain  and  its  membranes,  and  the  latter  the  organs  of 
the  senses. 

The  cranium,  which  may  be  regarded  as  an  expansion  of  the 
spinal  column,  consists  of  eight  separate  bones,  viz.,  the  occipital, 
two  parietal,  the  frontal,  two  temporal,  the  sphenoid,  and  the  ethmoid. 


IB»  OCOIPI^AL  BOSK. 


THB  OCCIPITAL  BONB. 


The  oodpitftl  belongs  to  the  claw  of  broad  or  flat  bonea,  and  cod* 
ttitntM  the  posterior  vbA  inferior' middle  part  of  the  cranium.  It  is 
tjmmetrica],  quadrilateral  in  a}Ape,  and  has  an  external  and'  an 
internal  tuHaoe,  four  borders  atid  four  angles.' 

The  external  eurfaee  {Fig,  67}  is  GouTex,  and  diriaible  into  two 
parts,  the  snperior  or  cataneoos  and  the  inferior  or  baular ;  the 
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former  constitat«H  that  part  of  the  sknll  known  ae  the  occiput,  the 
latter  forms  a  part  of  the  base.  Upon  this  snrfaoe,  a  vertical  ridge 
extends  from  the  posterior  in&rgia  0f  the  occipital  foramen  to  a 
rongh  promineuce  called  the  external  occipital  protuberance,  sitnated 
about 'midway  between  the  occipital  foramen  and  superior  angle. 
^^M  two  slight  ridges  extending  outwardly  in  an  arched  line,  one 
from  the  protuberance  and  the  other  from  the  middle  of  the  vertical 
ridge,  are  distingaished  as  the  niperior  and  iryferior  curved  Une$j 
sod,  together  with  the  included  rough  sarfaces,  give  attachment  to 
anscles.  The  oeeipUal  condylet,  two  smooth,  convex,  oblong  emi- 
nences, are  situated  npon  the  sides  of  the  occipito-spinal  foramen,  a 
little  in  front  of  its  transverse  axis,  and  are  intended  to  articnl&te 
with  the  Ktlu .    Two  small  shallow  depressions,  called  the  anterior 
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and  posterior  condyloid  foaeee,  are  Bituated,  one  in  front  of,  and  tbe 
other  behind  the  condyles ;  at  the  bottom  of  each  there  is  a  foramen 
of  the  same  name,  the  posterior  transmitting  a  small  artery  and 
vein,  and  the  anterior  the  ninth  or  hypoglossal  nerve.  In  front  of 
the  ooeipital  foramen  the  bone  is  thick  and  strong,  forming  what  is 
named  the  basilar  proceta. 

Tlie  internal  or  concave  turface  (Fig.  08),  is  marked  behind  or 
rather  above  the  great  foramen  'by  the  crucial  rid^e ;  it  consists  of 
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a  vertical  and  a  horizontal  arm,  which  intersect  each  other  at  right 
angles,  and  form  a  rough  prominence  named  the  internal  occipital 
protuberance  (6).  These  ridges  divide  the  surface  into  four  shallow 
eicavatlons,  the  occipital  foasse,  of  which  the  superior  pair  correspond 
to  the  posterior  lobes  of  the  cerebrum,  and  tlio  inferior  to  the  hemi- 
Bpheros  of  the  cerebellum.  The  broad  superficial  grooves  observed 
upon  tbe  superior  half  of  the  vertical  ridge,  and  on  both  divisions  of 
the  horizontal,  lodge  the  correspond! iig  parts  of  the  superior  longi- 
tudinal and  lateral  sinuses  of  the  dura  mater.  On  each  side  of  the 
occipital  foramen  is  the  internal  opening  of  the  anterior  condyloid 
foramen  or  canal,  and  a  little  behind  and  external  to  it  ia  the  termi- 
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nttioii  of  the  large  groove  for  thp  lateral^  Biniis.  la  front  of  the 
ooeipito-epinallbrameii,  the  haailar  process  pfesenta  a  br6ad,  shallop 
uitero-posterior  e^w^vation,  whose  sides  *dop4  horn  btfore  downward* 
and  ba^ward. 

The  oceqnt&*9pin4d  foramen  (foramen  magnum)  is  the  superior 
orifice  of  the  spinal  canal ;  it  is  OTal  in^  an  antero-posterior  direction^ 
larger  internallj  than  ezteitedly,  and  transmits  the  spinal  cord  and 
its  membranes,  the  ^^rt6)>ral  arteries,  and  the  accessory  nerves. 

The  9uperiar  farden  ^  the  bone  are  closely  dentated  for  articnla- 
tion  with  the  pari€ftal  toiieSy  and  often  present  small  separate  pieces 
ealled  Wormian  btmii^ofuuk  Wormiana  or  tri^uetra)*  ,  The  inferior 
borders  join  the  ten^gbral  bones,  and  are  each  intermpted  about  the 
middle  by  a  projectioja^teimed  the  jugvifxr  eminenfie^  immediately  in 
front  of  which  is  the  (ktep  juguXfarnoteh  or  foua  (10) ;  this,  with  a 
similar  but  smaller  notch  npon  the  contignoos  edge  of  the  temporal 
bene,  forms  the  jognlar  foramen  (posterior  foramen  lacemm).  .- 

The  acute  tuperior  angle  is  received  between  the  j>o0terior 
borders  of  the  parietal  bones;  iJie  fi|/^9fw,  formed  by  the  basilar 
process,  is  thick,  quadrilateral,  and  rough,  and  joins  the  body  of  the 
sphenoid  bone;  the  two  lateral  are  obtuse,  and  fit  into  the  concavity 
formed  on  each  side  by  the  posterior  borders  of  the  parietat  and 
temporal  bones. 

The  occipital,  like  the  other  broad  bones  of  the  cranium,  is  com-^ 
posed  of  two  dense  laminae  or  tables  of  compact  tissue,  and  an  inter- 
vening diplbS  or  spongy  portion.  It  articulates  with  five  bones  of 
the  cranium^  viz. :  two  parietal,  two  temporal,  the  sphenoid,  and 
with  the  first  cervical  vertebra. 


THK^PABIBTAL  BOTTBS. 

The  parietal  bones,  two  in  number,  occupy-the  lateral  and  superior 
parts  of  the  cranium ;  they  are  broad,  and  quadrilateral,  and  have 
each  two  surfaces,  four  borders  and  four  angles. 

The  external  9urface\%  convex,  particularly  just  above  its  centre, 
where  it  forms  a  kind  of  prominence  well-marked  in  children,  called 
the  parietal  prottiberance.  Just  below  this  the  bone  is  traversed 
antero-posteriorly  by  a  curved,  slightly  raised  line  forming  a  part  of 
the  temporal  ridge^  which  gives  attachment  to  the  temporal  aponeu- 
rosis.   Above  the  ridge  the  surface  is  soiooth  and  nearly  subcuta- 
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neouB ;  beneath  it  ib  roogli  for  the  origin  of  the  temporal  muscle. 
The  internal  surface  ia  concave,  and  marked  throughout  by  numerous 
•little  prominences  and  depressions  corresponding  to  the  coavoluted 
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surface  of  the  brain,  and  by  arborescent  grooves,  moat  of  which  con- 
verge toward  the  anterior  inferior  angle,  where  a  complete  canal  is 
formed  in  the  substance  of  the  bone  for  the  main  trunk  of  the  middle 
meningeal  artery.  Near  the  superior  border  is  a  superficial  antero- 
posterior furrow  (Fig.  70,  5),  which  is  the  half  of  a  broad  shallow 
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grpove  for  the  supenoc  loiigitii^mal  sinn^.'^  Along,  this  grooye  are 
a  nmnBer  jof  Btnall  ci^ciilar  and  oval  Repressions  occupied  by  Ae 
pM^Monian  bodies,  and  a  foramen,  often  wanting^ 'which  transmits  a 
Tein.firom  the  scalp..-  Upon  the  inner  side  of  the. posterior  inferior 
angle  is  also  a  broad  but  short^groove  for  the  lateral  sinus  which 
crosses  the  bone  at  this  point  (8).* 

The  9uperwr  }or(2e7'/ the.  longest  of  the  fqur,  is  ne^krly  straight, 
and  deeply  serrated  for  nttion  with  the  opposite  bone.  The  inferwry 
the  shortest,,  is  very  f^n,  concatre,  and  cut  away,  as  it  were,  exter- 
nally for  the  oyerlj^^miii^  of  the  squamous  portion  of  the  temporal 
bone  with  which  %%  ijuH  ajr^fcieulated.  The  anUriorj  thicker  than  fhe 
inferior  and  dentatrai>r  serrated,  joins  the  fi^ontf^  bone  and  overlaps 
it  below,  but  is  sl^f^;  overlapped  by  It  above.  The  |>oa<ertor,  the 
thickest  and  most  closely  serrated,  jc^ns  the  corresponding  border;  of 
the  occipital  bone.  ''•.''  • 

Of  the  four  angle$j  the  two  nigferior  and  ihepogteriar  inferior  are 
nearly  square,  but  the  anteriaf"  h^erior  is  long  and  narrow,  being 
received  between  the  frontal  and  sphenoid  bones,  the  Utter  of  which 
it  overlaps.^'  IJpoti  the  inner  side  oi  th|s  angle  is'  the  canal  for  the 
iniddle  menfaigeal  artery. 

Like  the  other  cranial  bones,  the  parietal  is  composed  of  two  tables 
of  compact  tissue  and  an  intervening  diploS  or  spongy  tissue,  the 
former  nearly  in  contact  with  each  other  where  the  bone  is  thinnest, 
which  is  generally  at  thei  depressions,  occupied  by  the  Pacchionian 
bodies,  and  at  the  parietal  protuberance. 

i 

THB  FRONTAL  BOSTB.  » 

The  frontal  bone  forms  the  anterior  wall  of  the  cranium,  and  enters 
somewhat  also  ^to  the  composition  of  the  face.  It  is  symmetrical, 
irregularly  concavo-convex,  and  bears  some  resemblance  in  form  tp  a 
bivalve  shell.  It  consists  of  a- vertical  or  frontal,  and  a  horizontal 
or  orbital  portion,  each  having  two  surfaces  and  articulating  borders. 

Vertical  Portion. — ^The  external  eurface  is  nearly  regularly  conijex, 
and  presents  in  the  median  line  a  kind  of  raph^,  or  sometimes  eyen 
^regular  suture,  indicating  the  development  of  the  bone  by  two 
balves.     Upon  each  side  of  this  middle  line,  the  surface  is  raised 

*  Yery  frequently  this  groove  is  entirely  upon  one  bone,  the  einae  not  always 
occupying  the  precise  median  line. 
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into  a  slight  prominence  called  the  frontal  emmenef,  ffhicti  is  parii- 
cularlj  well  seen  in  young  persons.  At  the  lower  extremities  of  the 
median  line  is  a  well-marlicd  elevation  named  the  naxal  tuherosihf  or 
glabella  (Fig.  71,  7),  from  which  two  alight  elevations,  called  the 

Pig.  71. 
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titpereUiary  ridges  (2),  pass  otitward  in  arched  lines  beneath  the 
frontal  eminences ;  they  are  much  more  prominent  in  some  per- 
sons than  in  others.  From  the  middio  of  the  free  border  of  the 
glabella,  which  is  rough  and  jagged  for  articulation  with  the  nasal 
and  superior  maxillary  bones,  a  small  process,  the  nasal  spine,  pro* 
jecta  downward  to  join  the  perpendicular  plate  of  the  ethmoid  bone 
behind.  Below  the  superciliary  ridge  of  each  side,  the  margin  of 
the  bone  is  smooth  and  concave,  forming  what  is  called  the  orbital 
arch,  whose  extremities  arc  denominated  respectively  the  internal 
and  external  angular  processes  ;  the  former  joins  the  nasal  process 
of  the  superior  maxilla  and  the  unguiform  bone,  and  the  latter  the 
malar  bone.  About  the  inner  third  of  each  supra-orbital  arch  is  the 
supra-orbital  notch  (6)  (sometimes  a  foramen),  which  gives  passage  to 
an  artery  and  a.  nerve  of  the  same  name.  Behind,  and  terminatii^ 
in  the  external  angular  process,  is  the  prominent  anterior  extremity 
of  the  temporal  ridge. 

The  internal  surface  is  deeply  concave,  and  presents  in  the  median 
line  a  ridge  with  a  groove  upon  it  for  the  attachment  of  the  falciform 
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pn>ces6  of  the  dsT*  mater, -and  lodgement  of  the  aopeiior  longitudinal 
nnns,  irbtch.  ha8  its  commencement  in  a  small  blind  canal  (foramen 


IWfflttnal  niriheeaf  UHfhmtBlliimft;  UivfnnaliTKlaedlnnichiiHwTiiivutoiihoiTtb^'orbll^iiua] 
poftfoa.  I.  Tba  fnWfBil  lUgt  for  ili 
Ui.  1.  TIh  Uliid  fennwii.  S.  Tb*  mpcrkiT  or  ODnUE]  bordn-  or  Uw  boni :  Ui<  flgnrs  la  dtasteil  ami 
ttotfWtwUeitlaUnBadatUHdpgiiHDf  tbeiatvul  UbI*.  4.  Tb<  IntBrtor  bolder  oT  tbi  bon*.  G. 
Ifct  mMM  put!  irfttn  Ml  rtdB.  6.Tha«UiiUib<>id>rorUHathmddiilBBar&  Tb*  blind  fDniBiu  (2) 
IlIHa  thriHffa  tb*  lUuBcldAl  flinlr*.  T.  Tha  uilwivr  and  p«tariDT  «lAmafd»T  forvmlDft;  the  UkUrior 
li  ■■  IhiHh  lull  I  III  I  ■ml  8.  The  nu*]  iptM.  »,  Tht  drfMloii  ulUiln  tb»  ertwinl  mguUr  plcw 
fll)fcrlb«lililjnnl  glmd.  10.  The  deprHikin  Ibi  the  jmllar  of  Uu  niperlor  obltqiuiniudiiaf  UiBaj-ei 
>  loUwMtor  Ihle  DBmba  !•  tb*  nprKorUul  mlcb,  and  taldrlfrht  tbe  lnt«n»l  nngnhr 


ececom)  that  terminates  the  groove  below.  The  two  foBSse  separated 
bf  the  median  ridge  correspond  to  the  external  eminences,  and  are 
occupied  hj  the  anterior  lobes  of  the  cerebrum. 

Orbital  p0rtion.^Tb.K  division  of  the  bone  consists  of  two  thin 
triaagnlar  plates  called  the  orbital  procstta,  which  stand  back  hori- 
lont^y  from  the  arches  of  the  -orbits  to  form  their  roof. 

The  mptrior  turfaee  of  each  is  convex  and  mammillated,  and 
■npports.  the  anterior  lobes  of  the  brain.  The  inferior  is  smooth, 
concave,  and  marked  near  the  external  angnlar  process  by  a  slight 
fossa  for  the  lachrymal  gland,  and  near  the  internal,  by  a  very  small 
depression  for  the  attachment  of  the  cartilaginbos  pulley  of  the  supe- 
4or  oblique  muscle  of  the  eye.  The  inner  margint  of  the  two  plates 
are  separated  from  each  other  by  a  quadrangular  deep  notch  (eth- 
moidal notch],  which  receives  the  cribriform  plate  of  the  ethmoid 
bone;  upon  its  margins  are  numerous  half  cells,  whicl  are  completed 
by  similar  excavations  in  the  latter  bone,  and  -also  twominute  notches 
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donstituting  half  of  the  anUriar  an^  pwteriar  arbkal  foramina  ;  the 
former  T)f  which  gives  passage  to  the  nasal  branch  of  the  ophthalmic 
nerve  and  the  anterior  ethmoidal  artery,  and  the  latter  to  the  pos- 
terior ethmoidal  artery  and  vein.  The  ovier  margins  are  thin  and 
finely  serrated,  and  articolate  with  the  lesser  wings  of  the  sphenoid 
bone.  .        :  .    .   • 

The  vertical  portion  of  the  frimtal^.lOciGJt&e  parietal  and  occipital 
bones,  consists  of  two  tables  and  an  interVenii^  diploe;  in  the  nasal 
eminence  and  beneath  the  superciliary  rU^ea^  however,  the  diploic 
structure  is  wanting,  and  in  its  jdaoemre  t^  oonsiderdble  cavities 
called  Xhe  frontal  stnuseSj  which  are  8eparate4-^7 1^  thin  bony  septum 
and  lined  by  mucous  meftibrane;  tliey 'eommunicate  through  the 
anterior  ethmoidal  cells  with*  the  cavity  of  tke  nose.  These  cavities 
do  not  exist  in  young  persons,  \mi  are  developed,  as  age  advances, 
by  a  separation  of  the  external  from  the  internal  table  of  the  bone, 
and  sometimes  attain  a  very  large  size. 


THB  TEMPORAL  BONBS. 

The  temporal  bones  are  situated  in  the  faiddle  of  the  sides  and 
base  of  the  cranium.  Their  form  is  very  irregular,  and  for  convenient 
reference  they'are  divided  into  three  parts,  called  respectively  the 
squamous,  mastoid,  and  petrous  parts. 

The  squamous  part  is  situated  above  the  other  divisions,  and 
forms  the  lateral  wall  of  the  cranium  below  the  parietal  bone  ;  it  is 
flatCebed  and  semicircular,  and  presents  for  consideration  two  surfaces 
and  a  free  border.  Its.  external  surface  forms  a  part  of  the  temporal 
fossa ;  it  is  convex,  smooth,  marked  by  small  vascular  grooves,  and, 
in  the  recent  state,  c<!rvered  by  the  temporal  muscle.  At  its  lower 
part  is  a  remarkable  process,  called  the  zygoma  or  zygomatic  process 
(Fig.  75,  2),  which  stands  out  horizontally  from  the  bone  by  a  broad 
base,  and  turns  almost  immediately  forward,  becomes  narrow  luid 
flattened  from  within  outwards,  ^nd,  having  arrived  opposite  the 
anterior  border  of  the  bone,  terminates  in  a  bevelled  serrated  edge 
below,  for  articulation  with  the  malar  bone.  The  base  of  the  process 
is  very  broad  antero-posteriorly,  and  is  divided  upon  its  under  su^ 
face  into  two  ridges  ca^ed  the  roots  of  the  zygoma,  of  which  the 
anterior  (5)  is  directed  inward  in  front  of  the  glenoid  cavity,  and  the 
posterior  backward  to  form  the  superior  and  anterior  margins  of  the 
external  auditory  meatus.    At  ttie  point  of  union  between  the  two 
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toots  it  ft  small  tnbsnle  (8)  for  tlio  attaoInneht*of  the  lateraLligBmont 
tt  ih9  tempoKMOsudllary^TtioiilstiQii.  Tho  gUnoid  eavky  is  th« 
■Bootii,  traaSTenelyoVa]  fessib  sitaated  between  tUe  two  roots  of  the 
xygom^  and  ip  front  of  the  BoitiJtory  cafial;  It  is  dmcled  bj  a  trans- 
Tone  eradc,'  edled  ths  gUnoid  at.Gla»$trr(^  Jltture  (6},'isto  tw9 
vneqnal  parts,  of  which  the  anterior  and  larger  is  smooth  for  artico- 
latum  with  the  condyle  of  the  lower  jaw,  and  tlie  posterior  for  the 
aeeotnmodation  of  a  prolongation  of  the  parotid  gland.  • 

The  prolongation  of  the  posterior  tooi  above  the  auditory  fontmen 
it  frequently  called  the  tajperior  root,  and  that  in  front  of  Hob  open- 
ing the  middle, root  of  .tl^e  sygotna. 

The  intemal  ttu/oof  of  the  squamous  portion  is'concave,  mam- 
millated  like  the  other  bones  of  the  craniivii,  and  furrowed  for  the 
branches  of  the  taiddlA  meningeal  artery.         s  * 

The  $etnieire«iea'  harder  ia  sliarp  and  bevelled  off  at  the  expense  of 
the  inner  table,  so  as  to  overlap  the  corresponding  part  of  the  parietal  ^ 
and  sphenoid  hones. 

The  magtoiA  pwt^  bo  eaHed  from  its  I^ge  nipple-lik^  process, 
is  sitBated  posteriorly  and  iaferiorly.  The  dternal  tutface  is  convex 
and  rough,  aad  teiminated  below  in,  the  beforeijaentiMied  josstoid  - 
pneeis,  spon'  the  inner  side  of  Which-  is  a  ^ep  gjrooM,  called  the 
UgAttriefoua  (I^g.  75,'  12),  which  gives  attachment  to  the  digastric 
mucre.  Bdiind  the  procen,  and  near  the  posterior  border  of  the 
bone,  is  freqiwntlyauutU opening  (the  nuuteMi/oramen,  Fig.  73,8), 
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for  the  transmiaBion  of  a  vein.  The  internal  guifaee  is  comparatively 
stDall,  and  almost  entirely  occupied  by  a  broad  deep  groove,  directed 
from  above  downward  and  forward  for  the  lodgement  of  the  lateral 
sinus.  The  border  is  irregularly  convex,  thick,  and  serrated,  and 
articulates  with  the  occipital  bone. 


Fig.  74, 


Thrdl^iutric  r«M  inimnlliMlf  IntcmtJ  to  the  muhiH 
pTDoin,  S.  Thv  otdpFts]  birder.  D.  ThagraoTcfiir  ibrlitmlilDdiL  ID.  The  elevitinn  Dinn  Ihe  tDtertor 
flupfiuw  nf  til*  petKHU  bcmo  mukjui!  tb*  ritbelton  of  the  pQT]ieiiflIiMi]Hr  MtakdrTolftr  a«u).  tl.  TLw  In- 
tomtlDpenlnit  grille  «inua  caul.  12.  Tbc  Intanml  aiulllor;  mutaii.  13.  AdDtlai)  UihIdbiIj  upvtiili 
ftou  thlmanbei  totlieaurov  SiniTe  xblch  lalgss  Bpnusnor  UHdnim  nuler.  ^ADoUier  1lo«  1<aA> 
downwHFilB  to  Che  flliAFp  "^Kfl  vhl^h  ■^weealt  the  opening  of  like  BqaetlocloT  (be  metalf*.  wbjjfl  the  bumbvr 
ItJulriB  tlluMeil  DO  the  liDDj  lemloA  whieh  OTcrllei  the op«D]ng of  the  equedort  of  (he  teetibiLte,  14. 
TheetjIiAlproMM.  IB.  IhertjIiMBHloW  (OivneD-  Id.  TbuwotM t>™mn.  IT.TlieiiMtiiUrpiwMe, 
Tbedmii  aieKialliin  lollie  leftof  th)<  prooe™  fbrmipurt  of  tbtJiifuUr  1taH(,uiil  Unit  to  tb»  right  fi  the 
l^roOTfl  (or  the  binlh.  tenth,  a-ni  eleTaitth  piilrfl  ciT  bsrtes-    IB-  The  Doteh  fin  the  fifth  serve  a]H>n  tbe 

The  petrous  part  is  situated  between  and  upon  the  inner  side  of 
the  squamous  and  mastoid  divisions,  projecting  inward  and  forward 
into  the  base  of  the  crantum.  It  is  triangularly  pyramidal  in  shape, 
and  presents,  therefore,  a  base,  en  apex,  three  surfaces,  and  three 
borders. 

The  baacis  directed  externally,  antl  is  continuous  with  the  squamous 
and  mastoid  divisions.  About  its  middle  is  a  large  circular  opening 
called  the  external  auditory  vi^atus,  or  the  entrance  to  the  auditory 
canal,  bounded  above  by  the  posterior  root  of  the  zygoma,  and  below 
andin  front  by  a  curved  bony  lameJla  called  the  auditor;/  procet»,  which 
forms  also  the  posterior  wall  of  the  glenoid  fossa.  The  margins  of 
the  opening  are  rough,  for  the  attachment  of  the  cartilage  of  the  ear; 
and  the  canal,  which  is  somewhat  constricted  at  its  middle,  leads 
obliquely  inward  and  forward  to  tbe  tympanum. 
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The  fpesB  &  iritfgnUrly  tnmcitBd  net  ftlmost  entirely  occnpied  by 
&  Ifti^  otFoalaT  foranieti,-  whicli  i»  the  iDteiHid  extremity  of  the  carotid 
euwL  ■■■..'■■. 

Hie  dnterfortw^^iMlMiklQpinCrd  wwell  uforwkrd.  Itpraseats, 
near  the  soperior'iwrdef^  slight  elevation  oorreaponding  to  the 
Minieii^cBlftr  onmIb'  oonnined  withia  the  Ijone,  and,  hehw,  a  Bnall 
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groore  leading  obliquely  backward  and  outward  to  a  mtnote  foramet) 
called  the  hiatia  (hiatus  Fallopii).  The  groove  lodges  the  cranial 
braDcb  of  the  Vidian  nerve,  vrhich  is  tranemitted  throogh  the  hiatus 
to  a  canal  named  the  aqueduct  of  Fallopius. 
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Tbe  potterior  turface  looks  backward  and  a  little  upward,  and 
presents  near  its  centre  a  large  opening  called  the  internal  audi- 
tori)  meatus,  which  is  the  entrance  to  the  internal  auditory  canal. 
This  canal  is  very  short,  and  at  its  bottom  in  front  a  small  cribriform 
or  Bievc4ike  plate  may  be  observed,  separated  by  a  little  creat  of 
bone  from  the  orifice  of  the  aqueduct  of  Fallopius,  which,  is  behind. 
The  canal  receives  the  facial  and  the  auditory  nerve,  the  former  of 
which  ciiters  the  aqueduct,  while  tho  latter  passes  through  the  per- 
forated plate  to  reach  the  internal  car.  Behind  and  above  the 
meatus  is  a  small  fissure-like  opening  named  the  aqueduct  of  the 
vestibule. 

The  inferior  surface  is  rough  and  uneven,  and  presents  the  fol- 
lowing objects  worthy  of  notice  :  1.  The  styloid  procesi,  a  narrow 
stem  of  bone,  an  inch  or  au  inch  and  a  half  in  length,  standing 
downward,  forward,  and  inward  from  near  the  middle  of  the  sur- 
face, to  give  attachment  to  three  small  muscles  and  the  stylo-hjoid 
ligament.  2.  A  small  opening  called  the  »tylo-ma»toid  foramen, 
which  is  situated  hotween  the  styloid  and  mastoid  proceBses,  and 
gives  passage  to  the  facial  nerve,  3.  A  prominent  vertical  creat  or 
ridge  improperly  called  the  vaginal  proceis,  situated  just  in  front  of 
the  Styloid  process,  and  extenjing  from  the  root  of  the  mastoid  pro- 
cess behmd  the  glenoid  cavity  towitrd  the  apex  of  the  bone,  4.  Be- 
hind the  vertical  crest  a  large,  deep,  smooth  excavation  called  the 
jugular  /ussa.  5.  The  inferior  orifice  of  the  carotid  canal,  which, 
followed  up,  will  ho  found  to  pass  at  first  vertically  and  then  horizon- 
tally inward  to  terminate  upon  the  apex  of  the  bone. 

The  superior  border  is  traversed  by  a  small  longitudinal  groove 
for  the  superior  petrosal  sinus,  and  toward  its  outer  third  by  a  slight 
prominence  corresponding  to  the  semicircular  canals.  The  very 
short  anterior  border  unites  with  the  inferior  edge  of  the  squamous 
portion  to  form  a  retreating  angle,  at  the  bottom  of  which  may  be 
seen  the  orifices  of  two  canals,  placed  one  above  the  other,  the  infe- 
rior and  larger  constituting  the  bony  part  of  the  Eustachian  tube, 
the  superior  lodging  one  of  the  muscles  of  the  tyrapannm.  The 
posterior  is  rough,  and  notched  near  its  middle  by  the  jugular  fossa, 
which  is  sometimes  divided  into  two  unequal  portions  by  a  spicula 
of  bone  (jugular  spine),  thus  forming  with  the  inferior  horder  of  the 
occipital  bone  two  foramina,  of  which  the  anterior  and  smaller  trans- 
mits the  eighth  pair  of  nerves,  and  the  posterior,  the  jugular  vein. 

The  temporal  bone  joins  the  parietal,  malar,  sphenoid,  occipit&l, 
and  inferior  maxillary  hones. 
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Tbe  Bpbenoid*  bone  eecnpies  the  middle  of  the  ban  of  the  cr^iiom, 
and  bfts  Veeo  compared  in  shape  to  a  bat  with  ezteode^  wings.  It 
is  Bjmmetrieal,  and.coDsists  of  a  body  or  c^tral-part  of  ax  pro- 
esMea,  thre^  od  eaA  sidb,  nailed,  respeotirelj',  the' great  and  small 
wingiC  and  the  pterygoid  pcooa^s.    . 

Thfl  hodjf  is  irrc'guI;ir1;cnboidal^  an^  has,  therefore,  six  sarfa^eB. 
flte  auptrior  aurface  is  hollowed  imt  into  a  smooth  shallow  fossa, 
caHed  the  pitMkar^  fos*<i  (sella  Unnioa),  boijin^ed  behind  by  a  qnsd- 
riUteral  thio  plate  9f  bone  projecting  ob^qiiely  forward  and  upward, 
presei)ting  posteriorly  t,  smooth  Bnrfsce  called  the  cittftu,  and  termj-  ' 
Dating  In  two  tnhercot&ted  voroers  deoominatod  the  ppiterior  plinoid 
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pneettea;  latera^y  by  a  superficial  longitudinal  ftirrow  correspond- 
iog  to  the  internal  e<vMid  artery,  and,  hence,  named  the  carotid 
groore ;  and,  injront,  by  a  small  emipence  named  theo/tfiiry  proreit, 
npporting  a  curved  furrow  that'  leads  outward  and  forward  to  the 
^)tie  fbramina.  The  furrow  corresponds  to  the  optiOiCommissDre,' 
and  the  fbramina  (one  on  each  side)  are  large,  transversely  oval, 

•  «t^,  a  wedge. 
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and  directed  forward  and  a  little  outward,  and  transmit  the  optic 
nerves  and  opthalmic  arteries.  Behind  and  external  to  the  optic 
openings  are  the  anterior  clinoid  proce»»e»,  two  thick  tubercles  form- 
ing the  posterior  angles  jof  the  lesser  winga;  they  are,  sometimes, 
found  united  to  the  posterior  clinoid  processes  by  a  delicate  bony 
arch,  and  often  to  the  body  uf  the  bone  upon  the  inner  side  of  the 
carotid  groove,  so  as  to  form  this  groove  into  a  foramen  at  this  point. 
In  front  of  the  olivary  process  this  surface,  which  is  here  elevated 
above  the  fossa,  is  continued  horizontally  forward  to  join  the  ethmoid 
bone,  and  presents  in  the  median  line  a  slight  an tero -posterior  ridge 
separating  two  very  superficial  excavations  corresponding  to  the 
olfactory  nerves.  Standing  horizontally  outward  from  the  sides  of 
this  portion  of  the  surface  are  the  U»aer  wings  or  apophyses  of  In- 
grassius.  These  are  two  triangular  thin  plates,  each  presenting  two 
surfaces,  a  superior  or  cerebral,  and  an  inferior  or  orbital;  three 
borders,  viz. :  an  anterior,  sharp  *ani)  serrated,  for  articulation  with 
the  orbital  plates  of  the  frontal  bone  ;  an  internal,  by  which  it  is 
attached  to  the  body  of  the  bone,  and  an  external,  thick  and  rounded, 
which  overhangs  the  sphenoidal  fissure ;  also  two  angles,  an  external, 
sharp  and  pointed,  and  a  posterior,  forming  the  anterior  clinoid 
process  already  mentioned. 

The  anterior  surface  forms  the  posterior  wall  of  the  nasal  cavities, 
and  presents  in  the  middle  line  a  prominent  vertical  crest  or  rostrum, 
called  the  azygot  proeas,  separating  the  large  orifices  of  the  two 
sphenoidal  cells  or  cavities  into  Which  the  body  of  the  hone  of  the 
adult  subject  is  hollowed.  These  cavities  are  wanting  in  childhood, 
but  are  gradually  developed  as  adult  life  advances,  and,  in  old  per- 
sons, often  occupy  the  whole  bod^  of  the  bone;  they  are  separated 
from  each  other  by  a  thin  bony  septum,  and  are  covered  in  anteriorly 
by  the  pyramidal  processes  of  the  ethmoid  bone,  which,  in  early  life, 
are  distinct  and  separable  from  the  sphenoid  bone,  but  become  ulti- 
mately blended  with  it  and  assist  in  forming  the  cells, 

The  inferior  surface  is  included  between  the  pterygoid  processes, 
and  is  marked  in  the  median  line  by  a  continuation  of  the  rostmm, 
which  projects  from  the  middle  of  the  anterior  surface.  Upon  each 
aide  of  the  rostrum  is  a  slight  antero-posterior  fissure  or  groove, 
formed  by  a  little  shelving  lamella  of  bone  projecting  from  the  root 
of  the  pterygoid  process  downward  and  inward  toward  the  median 
line,  and  intended  for  the  reception  of  the  Baring  edge  of  the  vomer. 
Immediately  external  to  this  is  a  small  furrow  which  forms  a  part  of 
the  2}terygo-palatine  canal. 


The  ptMUrior  mifae*  b  qiudlrutgalu-  kdA  rough,  fbr  artioillatioB 
with  tbebiuUtr  p«Mei»of  the  occipital  bone.'- 

The  UOeral-  »m^aee$  are  oooupied  entirely  bj  the  rooti  of  the 
gresfcr  vii^  aad  pteiTgoi^  prooeBses.. 

flw  gretder  wingt,  Uie.  krgwt  of  ^e  three  proeefl8M,.stu)d>Oflt- 
wwd  &OIB  the  udea  of  th«  tmdyoC  the  bone,  end  are  very  irrega- 
lar  in  ^ape^'the;  hare  each  three  enrfaceB  and  as  manj  corre- 
kpoitdiitg'b<nrdfra.  '  Thfi'tvprnor  turfaoe  is  ooneare,  elongated  from 
behind  fbnrtrd  and  otit«aH,-and  oonstitatea  the  greater  part'  tit  ^^ 
the  middle  foaea  of  the  floor  of  the  ehuunnt.  .  ^The  anterior  lobke  (ff 
inward  Hid  forward,  ie  qoadrilatentl '  and  amootb^  and  fIcHntaB  the  . 

.  '  .  Fig.77.  .        ■  . 


»  qdMiwId  boB*.    1,  a.  AiJgM  vroBtm  or 
t,  <L  Inuraal  iiUiTtaiil  pn»K.    T.  T 
il  pt«f7cc4d  pTocwf.    10-  Satvn  for  lh« 
uputif  ItwUnipaM  tnoa.     It.  IT.  Opl 
nil  ^da.    18.  Bouuttouieii.    H.  Ihe  t 

greater  put  pf  the  external  wall  of  the  orbit.  The  external^  the 
most  extensire  of  the  three,  is  qnedrilateral,,  elongated  from  above 
downward,  baclcward,  and  inward,  and  is  dinded  by  a  tranfirerBO 
ridge  into  two,aneqnal  parti,  the  anterior  abd  larger' of  which  is 
concaTo  and  entera  into  the  formation  of  the  temfkoral  foeaa  ;  the 
poeterior,  also  altghtly  excavated,  oooBtitntes  the  superior  part  of  the 
lygomatic  fossa,  and  is  rongh,for  the  attachment  of  the  eztenial  ptery- 
goid  moecle.  The  oTiterior  border,  directed  obliqaely  downward  and 
backvard,  separates  the.  temporal  and  orbital  BurfacBB,  and  onites 
with  the  orl>)taI  procesa  of  the  malar  bone ;  the  $xUmal  divides  the 
temporal  and  cerebral  surfaces,  is  concave,  bevelled  externally,  and 
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Bomewhat  serrated  for  articulation  with  the  squamous  portion  of  tlto 
temporal  bone ;  tlie  internal  joins  the  body  of  the  bone  in  the  middle, 
h  free,  and  forms  the  outer  margin  of  the  sphenoidal  fissure  in  front, 
and  curves  outward  behind,  where  it  is  in  contact  with  the  anterior 
margin  of  the  petrous  bone.  The  angle  formed  by  the  three  borders 
in  front  is  truncated ;  it  presents  upward  and  forward,  and  is  tri- 
angular in  shape,  and  very  uneven,  for  union  with  the  lower  exter- 
nal edge  of  the  frontal  bone  ;  that  formed  behind,  by  the  external 
and  internal,  occupies  the  receding  angle  between  the  squamous  and 
petrous  divisions  of  the  temporal  bone,  and  presents  underneath  » 
small  pointed  prominence  called  the  spinous  process. 

The  pterygoid  proccaes,  representing  the  legs  of  the  bat,  originate 
from  the  aides  of  the  body  in  common  with  tho  greater  wings,  and 
are  directed  almost  vertically  downward.  Each  one  consists  of  two 
bony  lamina,  which  are  united  by  their  anterior  margins  to  within  a 
abort  distance  of  their  lower  extremities,  but  diverge  behind  to  form 
a  large  deep  groove  called  the  pterygoid  fosm.  The  external  plate 
is  broad  and  flaring,  and  forms,  by  its  outer  surface,  the  vertical 
portion  of  the  zygomatic  fossa  ;  the  internal,  long  and  narrow,  ter- 
minates below  in  a  little  hook-like  or  hamuUxr  procean,  for  the  reflec- 
tion of  the  tendon  of  the  circumflex  palate  muscle,  which  originates 
from  ft  little  superficial  excavation  called  the  scaphoid  fossa,  situated 
upon  the  posterior  aspect  of  the  root  of  this  plate.  The  notch  formed 
by  the  separation  of  the  anterior  margins  of  the  two  plates  below  is 
filled  up  by  the  palate  bone,  which  completes  the  pterygoid  fossa  in 
this  situation. 

Foramina. — Each  lateral  half  of  the  sphenoid  bone  presents  five 
foramina  and  a  canal.  The  largest  of  these  openings  is  the  anterior 
lacerate  foramen  {foramen  lacerum  anteriua},  or  more  properly  the 
sphenoidal  jiisure ;  it  is  situated  between  the  greater  and  lesser  wings, 
IB  triangular  in  shape,  and  gives  passage  to  the  third,  fourth,  first 
branch  of  the  fifth,  andj  the  sixth  nerves,  and  ophthalmic  vein.  Im- 
mediately above  and  internal  to  this  is  the  optie  foramen.  Just 
below  and  near  the  body  of  the  bone  is  the  round  opening  (foramen 
rotundura),  somewhat  smaller  than  the  optic,  directed  forward  and 
outward,  and  occupied  by  the  seccmd  branch  of  the  fifth  pair  of  nerves. 
Behind  this  last,  and  a  little  removed  outward,  is  a  large  oval  opening, 
through  which  the  third  branch  of  the  fifth  pair  passes  to  the  lower 
jaw.  The  last  and  least  is  the  spinous  foravf-n,  situated  near  the 
process  of  the  same  name,  and  just  without  the  preceding ;  it  trans- 
mits the  middle  artery  of  the  dura  mater.     Tho  canal,  called  the 
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pterygoid  or  Vidian,  is  sitmtf  ed  at  the  ba3e  of  the  pterygoid  process, 
extending  horizontally  from  before  backward  :  its  anterior  orifice  ift 
quite  Jarge  and  distinct,  but  its  posterior  is  siuall ;  it  gives  passage 
to  the  Vidian  nerve. 

The  sphenoid  articulates  wi^h  all  the  bones  of  the  cranium^  and 
with  the  palate,  vomer,  and  malar  bones  of  the  face. 


THE  BTHMOm"*"  BONE. 

« 

i 

• 

The  ethmoid  bone,  so  called  from  its  cribriform  or  sieve-like  ap- 
pearance, is  situated  in  the  middle  of  the  anterior  part  of  the  base 
of  the  sl|ull,.in  front  of  the  sphenoid,  and  between  the  orbital  platen 
of  the  frontal  bone.  It  is  remarkable  for  its  light  celluUr  character, 
being  composed  of  thin  bonj'laminss,  inclosing  nmHerons  laicge  cells 
which  communicate  freely  with  each  other  and  wiUi  tb^.  cavity  of 
the  nose.  It  consists  of  a  vertical  and  a  horiiontal  oP;eribriform 
plate,  and  twd  lateral  masses. 

The  vertical  plate  (seen  by  removing  one  of  the  lateral  madstes)  is 
situated  in  the  middle  line  of  the  skull,  {onjxuik  large  part'Of  the 
bony  septum  that  separates  the  two  nasal  cavities,  ^und^prejeets  into 
the  cavity  of  the  cranium  in. the  form  of  a  triapgular-^shaped  crest. 
The  nasal  portion  (nasal  lamella)  is  broad  and  quadrilateral,  often 
deviates  a  little  from  the  middle  line  to  one  side  or  the  other,  is 
marked  upon  both  surfaces  by  numerous  small  vascular  grooves ;  it 
articulates  by  its  anterior  margin  with  the  nasal  spine  of  the  frontal 
bone,  by  its  inferior,  with  the  vomer  and  triangular  cartilage  of  the 
nose,  and  by  its  posterior,  with  the  |*ostrum  of  the  sphenoid  bone. 
The  cerebral  portion  of  the  vertical  plate,  commonly  called  the  crestj 
or,  more  technically,  the  crista  galli,  is  situated  in  the  middle  of  the 
upper  surface  of  the  cribriform  plate  from  which  it  rises,  as  it  were, 
from  behind  forward,  and  attains  an  elevation  in  front  of  ^  quarter 
or  third  of  an  inch  ;  its  superior  border  gives  attachment  to  the  . 
anterior  extremity  of  the  falciform  process  of  the  dura  mater ;  its 
anterior  edge  separates  into  two  narrow  lamellae,  that  form  with  the 
lower  extremity  of  the  ridge,  upon  the  middle  of  the  inner  surface  of 
the  frontal  bone,  a  small  canal  (foramen  coecum),  for  the  transmission 
of  a  small  vein  to  the  longitudinal  sinus,  and  the  lodgement  gf  a  small 
process  of  the  dura  mater. 

*  tfii»oi,  a  sieve. 


IKt   fiONE'S   ASD  JOISTS. 

The  horizontal  or  cribriform  plate  is  quadraDgd&r ;  il  occupies 
the  notch  between  the  orbital  portions  of  the  froiltal  bone,  and  thna 
forms  a  part  of  the  floor  of  the  cranial  cavity,  and  a  part  of  the  roof 
of  nasa!  fossa.     It  is  divided   into  two  lateral  halves  by  the  crest, 
and  perforated,  as  its  name  (cribriform)  indicates,  by  numerous  fora- 
mina which  transmit  the  branches  of  the  olfactory  nerves.     Two  of 
these  openings,  somewhat  larger  than  the  others,  and  situated  close 
to  the  crest,  one  on  each  side,  give  passage  to  the  nasal  twigs  of  the 
ophthalmic  nerves.    Its  superior  or  cere- 
bral surface  is  slightly  excavated  on  each 
side  of  the  crest,  and  supports  the  bulbs 
of  the  olfactory  nerves ;  its  inferior  \a 
covered  by  the  mucous  membrane  of  the 
nose.     Its  lateral  i\nd  anterior  borders 
join  the  orbital  plates  of  the  frontul  bone, 
and  its  posterior,  the  anterior  edge  of  the 
lesser  wings  of  the  sphenoid  bone, 

The  lateral  parts  of  the  bone  are 
quadrangular,  and  about  half  an  inch 
thick;  they  hang  vertically  from  the 
under  surface  of  the  cribriform  plate, 
and  form  part  of  the  outer  walls  of  the 
nasal  fosste  and  inner  walls  of  the  orbital 
cn,vitiea.  They  each  present,  therefore, 
two  surfaces  and  four  borders.  The 
external  surface,  called,  sometimes,  the 
lungito ftnm Ui*  iBttrai  ipoBR  poTtioni  Orbital  pUte,  is  suiooth  and  quadran- 
tt.' «»^-u*™  l^r^uiIIJr'''''"  ■*  g"^"""'  pfirallel  with  its  fellow  of  the 
srturbiDUiii]  ixniM.  B.  rppn  iii«ini>    opposite   Side,   and   forms   by  far   the 

■  t''^'"ll'^'''"f^'''^""^^    greater  part  of  the  inner  wull  of  the 

■  •hern,  8,  ».  PHtsiioT  opmitne  of  "■»     Corresponding    orbit.     Tlie  internal  or 

^K  uppB  BtUai.    10.  PdDt  U  stilcb  thf  i_r-^i_)_„  1 

■  np<iridrn.«(iu«.inDiii.i«u.wHh  ih.     "o*"'  «"'7''«  'B  TQugh  and  uucven,  and 
^L             ,  c«M«toi  ntbmaidii  oeiift  th*  rough     partially  traversed  by  an  antero-posle- 

^K  pn4MlhinMw..ti3>mini.[l,ep«ltd.      \  •'  „    j  .i  -  . 

^B  rroiDichiFii  tfa*  vyrunidii  i.i-oTwi  bu    rior  groove,  called  the  superior  meatus 

^M  b™iaM«h.i!i  ih«  M>q.  iiiwtnuiiUn    Qf  tjjg  nose,  which  does  not  reach  as  far 

^m  oppMu  .liU  nusrtui  lo  tba  fl«un  3.  .      ■        .        i  *  ,L 

^M  forward  as  the  anterior  border  of  the 

^H  bone.     Above  and  below  this  groove  is  a  thin  bony  lamina,  each 

^H  rolled,  as  it  were,  upon  itself,  directed  obliquely  from  before  back- 

^B  ward  and  downward,  and  named,  in  conneciiori  with  the  nasal  cavi- 

^1  ties,  the  superior  and  middle  turbinate  bones.   (See  Nasal  Cat<ities.) 

^^L^  The  superior  border  is  partly  conneotod  to  the  under  surface  of  the 


i.  lu  ulorior  axlnioit}.  3 
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cribriform  plate,  exteniall j  to  which  it  projeots  for  articulation  with 
the  orbital  plate  of  the  frontal  bone,  and  presents  a  number  of  half 
cells  and  two  small  notclies ;  the  latter  form,  when  the  bones-  aire 
joined  together,  the  anterior  and  posterior  internal  orbital  foramina. 
The  anterior  and  inferior  hordere  are  also  cellular ;  the  former  arti> 
culatee  with  the  nnguiform  or  lachrymld  bone,  the  latter  joins  the 
superior  maxillAry  bone  wd  overhangs  tb^  middle  groove  or  meatus 
of  the  nose.  Poeteriorlyy  the.lateral  masses  are  pi^olonged  into  two 
peduncular,  hollow,  triangular  pyramidal  processes,  resting  against 
the  anterior  surface  of  the  bodj  of  .the  sphenoid  bone,  and  separated 
bj  the  rostrum.  In' the  joung  adult,  tlie  cavity  which  each  pjra- 
midsl  process  coi^tains  opens  into  the  nasal  cavity,  but  in  the  course 
of  titne  these  processes  become  blended  with  the  sphenoid,  and  their 
cavities  go  to  form  part  of  the  cellsof  this  bone«      .      . 

The.  lateral  parts  of  the  ethmoid  are  •cellular  throughout.  The  cells 
are  of  various  shapes  and  sizes;  many  of  them  are* quite  large,  sepa- 
rated fro^  each  other  by  thin  bony  lamin»,'  and  lined  in  the  recent 
state  by  a  continuation  of  the  nasal.mucous  membrane..  They  con- 
stitute a  part  of.  the  olfactory  apparatus  and  are  tUyided  into  two 
sets,  an  anterior  and  a  posterior ;  the  formd^,  larger  and  more 
numerous,  communicate  above  with  the  frontol  siQuses,  and  below  by 
a  funnel-shaped  passage  (infuhdibulum)  with  the  anterior  extremity 
of  the  middle  groove  or  meatus  of  the  nose.  Th^  posterior  set  open 
into  the  superior  nasal  groove^ 

The  ethmoid  bone  articulates  with  two  bones  of  the  cranium, 
namely,  the  frontal  and  sphenoid,  and  with  eleven  of  the  face, 
namely,  the  vomer  in  the  middle  line,  and  on  each  side  the  ungui- 
form,  superior  maxillary,  inferior  turbinate,  nasal,  and  palate  bones; 


THE  B0NB8  OF  THE  FACE :   SUPERIOR  MAXILLART. 

The  face  is  sitikated  below  and  in  front  of  the  cranium,  and  con- 
sists of  fourteen  separate  bones,  of  which  two,  the  vomer  and  inferior 
maxilla,  ard  median  or  symmetrical^  and  the  others  are  in  pairs ; 
they  are  the  superior  maxillary,  malar,  palate,  nasal,  unguiform, 
and  inferior  turbinate  bones. 

The  superior  maxillary  bone  is  the  basis  or  fundamental  piece  of 
the  upper  jaw,  and  forms  the  greater  part  of  the  front  of  the  face. 
Although  very  irregular  in  shape,  it  is  considered  as  having  an 
external,  an  internal,  a  superior,  and  an  inferior  surface,  and  four 
borders. 


THS -BONES   AND  JOINTS. 

The  external  or  cutaneout  surface  is  convex,  and  presents  in  front 
two  superficial  excavations ;  one  is  very  amiill,  situated  just  above 
the  incisor  teeth,  and  called  the  myrtiform  or  incMve  fossa;  the 
other  is  larger,  and  named,  from  its  position  between  the  canine  tooth 
and  margin  of  the  orbit,  the  infra-orbital  or  canine  fossa.  In  the 
upper  part  of  the  latter  is  the  infra-orbital  foramen,  the  outlet  of 
the  small  canal  of  the  same  name.  External  to  the  canine  fossa  is 
a  vertical  ridge,  behind  which  the  bone  is  swollen  out  into  what  is 
called  the  maxillary  tuberosity. 

The  sjiperior  or  orbital  surface  is  smooth  and  triangular,  inclined 
downward  arid  outward,  and  constitut,ea  nearly  the  whole  of  the  floor 
of  the  orbit.  It  is  traversed  from  be- 
hind by  a  small  groove  leading  to  the 
infra-orbilal  canal,  which  opens  in  the 
canine  fossa  and  transmits  the  cutane- 
ous division  of  the  second  branch  of 
the  fifth  nervo  and  a  small  artery. 
The  internal  edge  of  this  surface  joins 
the  unguiform  bone  and  orbital  plate 
of  the  ethmoid.  The  external  is 
rounded  and  assists  in  forming  the 
Kpheno-maxillary  fisKure ;  the  anterior 
constitutes  the  anterior  inferior  tnar- 
gin  of  the  orbit.  Of  its  three  angles, 
the  exteTnal  forma  a  rough  eminence 
called  the  malar  process,  the  triangular 
surface  of  which  is  serrated  for  arti- 
cnlation  with  the  malar  bone ;  the 
posterior  is  cut  of)',  as  it  were,  for 
union  with  the  small  orbital  process 
of  the  palate  bone;  the  internal  or 
anterior  rises  in  the  form  of  a  long 
process,  the  ascending  or  natal  pro- 
cesg,  which  is  flattened  from  side  to 
side,  broad  below,  narrow  above, 
slightly  twisted  upon  itself,  and  grooved  upon  its  outer  posterior 
aspect  for  the  nasal  duct.  This  process  forms  the  internal  margin 
of  the  orbit,  and  articulates  above  by  a  narrow  serrated  extremity 
with  the  frontal  bone,  in  front  with  the  nasal  bone,  behind  with  the 
nnguiforra,  and  internally,  by  means  of  two  corresponding  horizontal 
ridges,  with  the  middle  and  inferior  turbinate  bones. 


Eiturul  lio*  of  th«  auperioT  muUltrr 
bone-  1-  Tho  cmolne  Ihnfe-  i-  HjMttrm 
(bank  3.  Iiifr>4rbL(Al  ronmcD.  4.  Malar 
pnoHL  i.  HuUlsrr  tulntnitf.  e.  Flow 
of  11m  b»>.  7.  Balurii  ftir  ttaa  qilmoid 
boiw.  I.  Kwl  pronw.  9.  Carrnl  ipscn 
tali-t  UDgulBinii  boiui.  10.  N>hI  ii|>lne. 
U.  Poftertor  fiTlQ»  of  the  LnfnH^rblUI  fan  mi- 
IS.  Summit  of  Ibe  haaI  pncoj*.  vbloh  HTtl- 

magia  of  lie  orblul  pUw,  which  jdni  ths 
otWUOprooiMoftbBpslBlBborn.  U.Umc 
giDorOifDriatBlpliiti^Uiitjoliuthcdhmakl 

OWH  olikh  KtlcaUtH  with  lb*  iui«l  boiK. 


4l»,    ' 
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The  mt^m^  iwfikie  eb&sfitaleB  the  lexttonflil  wall  of  tb^namil 
writy,  uid  is  nuMrked — 1,  by  two  transrerse  ridges  for  articulation ' 
rntli  the  midAe  jmd  itt^fior  torbibate  bones^  oontkiiioas  with  those 
ipon  the  BAsal  prDbess;  2*,  in  front,  \ij  the  vertical  groove  for  "the 
aatal  duet ;  aad  8|  about  its  centre,  by  the  opening  df  the  maxillary 
niw^er  wtktnm.  b  the>  detached  bone  tbis  opening  is  large  ahd 
triangular,  bot  when  >he  ethmoid,  ungniform,  palate,  and  inferior 
tnrbinste  bones  artf  in  plaoe^  and- covert  by  t^mnc^s  metebrahe 
of  the  soee,  it'is  not  latter  than  icn  ordinety  orow-qtiiB.  The  palate 
fnum  pTijeete  from  ibis  surface  below,  and  extender  nearly  itii  whole 
length  antero*posteridrly.  It  is  a  horisonta}  quadrangular'  plate  of 
bone  forming  thcfloor  of  the  nostril  and  the  roof  ef  the  mouth  ;  its 
Boperior  or  nasal  surface  is  smooth  and  doncave  from  side  to  side ; 
its  inferior,  also  concave,  is  rough,  for  the  attachment  of  the  lining 
nsmtouie  o^  the  inouth,,  and  perforated  by  numerous  vascular  fora- 
fluaa ;  its  internal  edge  is  thick  and  serrated  for  artioitlation  with  its 
fdlow  of  the  opposite.  b6ne^  with  wkwh  it  form^  in  the  median  line 
superiorly,  a  low  ridge  lc«  ui|ion  with  the.vomer,  terminating  in  front 
in  a  small  prolongadbn  called  the  wuoX  ynne.  -Upon'  each  side  of 
this  mediaa'li^  ulteriorly  is  a  small  foramen,  named  the  %nci$ar 
fifranUnj  leading  to  the  antei^  paiatine.eanaly  irhiclx  opens  upon 
die  roof  of  the  mouth  by  a  common  orifice  with  its  fellow  of  the  op- 
posite bone.  The  posterior  margin  is  thin,  being  cut  away  above 
fidr  articulation  with  the  palate  proce6Si>f  the  palate  bone. 

The  anterior  border  of  the  body  of  the  bone  is  continuous  with 
that  of  the  nasal  process,  and  curves  outifardly  to  form  one-half  of 
di^  heart-shaped  entrance  to-  the  nasal  cavities.  The  poeterior  is 
rounded  above  where  it  foi^ina  part  of  the  spheno-maxillar]^  fissure, 
rough  below,  for  articulation  with  the  palate  bon^,  and  ^ooved  in  a 
vertical  direction  fof  the  poBterwr  palatine  <;ana2,  which  b  situated 
between  the  two.-  The  anterior  or  dental  border  is  thick  and  strong, 
and  presentseight  conical  cavities  called  alveoli  (or  the  lodgement  of 
the  teeth.  .ISuBse  alveolar  cavities  or  sockets  are  separated  from 
each  other  by  their  bony  laminm,. are  larger  behind  than  in  front, 
and  subdivided  into  as  many  smaller  cavities  -as  there  are  roots  to 
the  teeth  which  they  receive. 

The  nuuHJhufjf  ttnus  or  antrum  is  the  large  cavity  oc^pying  the 
body  of  the  bone.  It  is  triangularly  pyramidal  in  shape,  its  base 
presents  internally,  and  its  apet  at  the  malar  process.  Its  superior 
wan  is  farmed  by  the  orbital  plate,  the  posterior  by  the  tuberosity, 
the  anterior  by  the  facial  portion  of  the  bone ;  the  two  latter  ai^ 
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marked  by  nuraeroua  grooves  for  the  dental  branches  of  the  infra- 
orbital nerve.  The  bony  septum  between  this  cavity  and  the  alveoli 
of  the  molar  teeth  is  very  thio,  a  fact  that  is  frequently  turned  to 
advantage  when  it  becomes  necessary  to  open  the  antrum  for  the 
discharge  of  purulent  accumulations.  In  the  recent  state,  the  antrum 
is  lined  by  mucous  membrane,  and  communicates  with  the  middle 
meatus  of  the  nose. 

The  superior  maxilla  articulates  with  two  of  the  cranial  bones,  the 
frontal  and  ethmoid,  and  with  seven  of  the  face,  namely,  the  nasal, 
nDguiform,  malar,  palate,  inferior  turbinate,  vomer,  and  its  fellow  of 
the  opposite  aide. 

THE  PALATE  BOSE. 


Fig.  SO. 


The  palate  bone  is  situated  upon  the  inner  side  of  the  posterior 
border  of  the  superior  maxillary  bone,  and  in  front  of  the  pterygoid 
process  of  the  sphenoid,  It  consists  of  an  horizontal  and  a  rerlical 
plate,  the  latter  terminating  above  in  two  small  processes  called  the 
sphenoidal  and  orbital. 

The  horizontal  plate,  called  also  the  palate 
process,  is  quadrilateral,  and  forms  the  pos- 
terior part  of  the  hard  or  bony  palate.     Its 
guperior  or   nagal  gurface   is  smooth   and 
slightly  excavated  transversely ;  the  inferior 
is  rough  for  the  attachment  of  the  mucous 
membrane  of  the  mouth  and  the  tensor  mus- 
cle of  the  palate.    Its  anterior  border  is  thin 
and  rests  upon  the  posterior  margin  of  the 
palate   process  of  the   superior   maxillary 
bone ;  the  pmterior  is  free,  but  concave  and 
sharp,  and   gives   attachment  to  the   soft 
palate ;  the  inifmal  is  thick  and  serrated 
-■■■UM.    for  articulation  with  the  opposite  bone,  with 
^"      which  it  forms  a  median  ridge  above  for  ar- 
be  In-    ticulation  with  the  vomer,  terminating  pos- 
„ioo!    teriorly  in  a  small  sharp  process  called  the 
posterior  natal  npine ;  the  external  ia  con- 
tinuous with  the  inner  surface  of  the  vertical 
plate  at  a  right  angle. 

The  vertical  or  nasal  plate  is  Tory  thin, 
broad,  and  quadrangular.     Its  internal  surface  forms  the  posterior 
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part  of  the  external  w^U  of  the  nasal  fosfa,  and  is  traversed  by  two 
horiiontal  ridges  for  the  attachment  of  the  inferior  and  middle  tur- 
binate or  spongy  bones;  between  the,  two;  and  below  the  inferior,  the 
Borfaoe  is  somewhat  concave,  corresponding  to  the  middle  and  the 
inferior  meatus  of  the  vtaee.  Theextemal  iutfane  is  i^pplied  to  the 
inner  face  of  the  snperior  maziHary  behind,  and  assists  in  closing 
the  antrum,  •  It  it  traversed  by  a  vertical  groove  that  forms  with 
the  last-mentioned  bone  the  whole  extent  of  the  posterior  palatine 
eanoL  A  very  small  part  of  this  surftice  enters  also  into  the  floor 
of  the  xygomatic  fossa,  between  the  maxillaiy  tuberosity  and  ptery- 
goid process  of  the  sph^ioid  hone,  llie  anterior  marffin  is  thin,  and 
forms  the  posterior  boundary  of  the  orifice  of  the  maxillary  antrum ; 
the  posterior  is*  rough,  joinp  the  ptetygoid  process,  and  terminates 
below  in  a  thick,  triangular  pyramidal  enl)»rgement,  directed  down- 
ward, backward,  and  outward,  and  pitesenting  upon  its  posterior  upper 
surface  three  vertical  grooves,  two  for  the  reception  of  the  anterior 
edges  of  the  pterygoid  plates,  and  the  other,  the  .middle  one,  for  the 
completion  of  the  pterygoid  fossa  below.  .  The  inferior  is  continuous 
with  the  palate  plate,  and  connects  the  posterior  extremity  of  the 
alveolar  mar^  of  the  superior  maxilla  with  the  pterygoid  process. 
The  tupertor,also  thin,  presen);flra  deep, notch  which  forms  the  greater 
part  of  the  epheno-palatine  fofamen^.mA  separates  the  two  small 
processes  which  belong  to  this  part  of  ;the  bone.  The  sphenoidal 
proeesSj  the  posterior  and  smaller  of  the  two,.is  rather  thin,  broad, 
bent  inward  toward  the  median  line;  it  maybe  considered  as  having 
three  surfaces,  one  correspondmg  to  the  nasal  fossa ;  another,  the 
external,  to  the  zygomatic  fossa  ;  and  a  third,  or  superior,  that  arti- 
culates with  the  body  of  the  sphenoid,  and  forms  with  it  a  part  of 
the  pterygo-palatine  canal.  The  orbital  procesSy  situated  anterior  to 
the  notch  and  counected  to  the  vertical  plate  by  a  thin  narrow  pedi- 
cle, inclines  a  little  outward,  and,  when  in  position,  appears  in  the 
extreme  back  part  of  the  floor  pf  the  orbit.  In  a  well-developed 
bone  this  process  presents  three  articulating  surfaces,  which  unite 
with  the  corresponding  portions  of  the  superior  maxillary,  ethmoid, 
and  sphenoid  bones;  and  two  non-articular,  one  forming  part  of 
the  zygomatic  fossa,  and  the  other  the  posterior  angle  of  the  floor 
of  the  orbit.  Thd  surface  corresponding  with  the  sphenoid  bone  is 
often  hollowed  out  into  a  half  cell,  which  communicates  with  or  rather 
constitutes  a  part  of  the  sphenoidal  cells. 
The  palate  bone  articulates  with  the  superior  maxillary,  sphenoid, 
10 
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ethmoid,  vomer,  and  inferior  turbinate  bones,  and  vhh  its  fellow  of 
the  opposite  side. 


THE   HALAK  BONE. 

The  malar  bone  is  situated  at  the  upper  and  outer  part  of  the  face, 
vhere  it  forms  the  prominence  of  the  check.  It  Is  irregularly  quad- 
rangular in  shape,  and  very  atrong  and  compact;  it  has  three  sur- 
faces, four  borders,  and  four  angles. 

The  external  or  cutaneous  mirface  is  convex  and  smooth,  and  per- 
forated by  numerous  holes  for  the  transmission  of  small  nerves  and 
vessels ;  the  posterior,  or  temporal,  is  concave,  and  forms  a  part  of  the 
temporal  fossa ;  the  superior,  or  orbital,  forms  the  outer  lower  wall  of 
the  orbit ;  it  is  semilunar,  smooth,  and  concave,  perforated  at  one  or 


two  points  to  give  passage  to  small  nerves,  and  contributes  by  its 
lower  border  to  the  formation  of  the  spheno-mexillary  fissure. 

The  superior  border  forms  the  external  third  of  the  edge  of  the 
orbit,  and  is  consequently  concave  and  blunt ;  the  posterior  is  thin, 
and  curved  somewhat  like  the  letter  S,  and  gives  attachment  to  the 
temporal  aponeurosis;  the  inferior  is  continuous  with  the  loner  mar- 
gin of  the  zygoma;  and  the  interior  is  rough  for  articulation  with 
the  superior  maxilla. 

The  anterior  angle  is  long  Oind  pointed,  and  rests  upon  the  superior 
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maxilU ;  ihepoiMriar  it  broad,  thin,  bevelled  at  the  expense  of  the 
vpper  surfket,  and  serrated  for  artieulatioii  wiA  the  sygomatie  pro- 
eMB  of  the  temporal  bone;  the  superior  is  thiek  and  rough,  and 
Aipporta  the  external  ^golar  process  of  the  frontal  bone ;  the  tiffe- 
rior  is  obtuse,  looks  downward  and  backward,  and  joins  the  outer 
part  of  the  rough  surface  on  the  superior  maxiHa. 

The  malar  bone  aftioulates  with  the  frontal,  sphenoid^  temporal, 
and  superior  majdUary  bones. 

THB  NABAii  BONBS. 

■  '  .  - 

•  -  / 

Hie  nasal  bones  fmn  what  is  commonly  c;riled  the  bridge  of  the 
nose*  '^ey  are  small  and  quadrtogular,  tUck  and  narrow  aboFO, 
bnad  and  expanded  below,  and  present  an  anterior,  smooth^  convex, 
catueons  surfSue,  and  a  posterior,  that  is  concave  and  farrowed  for 
the  lodgement  dt  nerves  and  vessels.  >  The  iup^rhr  mar^is  narrow, 
but  thidc  and  d^ly  serrated  fo)r  articulation  ^ritkitbeireiital  bone ; 
tiie  external  is  grooved  where  k  rests  upon  the  antericr  edge  of  the 
nasal  process  of  the  superior  mupQa ;  the  inteimai  is  quite  ihick, 
rough,  for  artieiilation  wi^h  its  fellow,  and^  when  the  two  bones  aie 
in  [dace,  forms  a  ridge  upon  the  imder  surface,  where  the  two  rest 
upon  the  nasal  spine  and  perpendicular  plate  of  the  ethmoid ;  the 
wtferiar  is  thin  and  sinuous,  and  gives  attadiment  to  the.  cartilage 
of  the  nose.  * 

Each  nasal  bone  is  articulated  with  the  frontal,  superior  maxillary, 
and  ethmoid  bones,  and  with  its  opposite  fellow. 


THB  UNOUUrOBM  OB  LAOHBTMAL  BONBS.      ^ 

The  unguiform  bones,  so  called  from  their  resemblance  to  a  finger- 
niJl  {unguiij  a  nail),  are  the  smallest  bones  of  the  face,  and  are 
situated  at  the  internal  lateral  part  of  the  orbit,  below  the  frontal 
bone,  and  between  the  nasal  process  of  the  superior  maxillsyand  the 
orbital  plate  of  the  ethmoid.  They  are  quite  thin  and  quadrangular, 
and  present  two  surfaces  and  four  borders.  The  external  or  orbital 
euffaee  is  divided  by  a  vertical  ridge  into  two  parts,  the  anterior 
of  which  is  grooved  for  the  commencement  of  the  nasal  duct,  while 
the  posterior  is  plain  and  smooth,  and  completes  the  inner  wall  of 
the  orbit.  The  intemal  or  ethmoidal  eurfaee  is  grooved  opposite 
the  external  ridge,  covers  some  of  the  cells  of  the  ethn^oid  behind, 
and  forms  a  part  of  the  middle  meatus  of  the  nose  in  front. 
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The  lachrymal  hone  articalates  by  its  superior  border  with  the 
froDtal  bone,  posteriorly  with  the  ethmoid,  inferioHy  with  the  supe- 
rior maxilla  and  inferior  turhinate,  and  anteriorly  with  the  nasal 
^ocess  of  the  superior  maxilla. 


THK  INFERIOR  TUEBISAIE  OR  SPONGT  BONIS. 

The  ioferior  turbinate  bones,*  of  which  there  is  one  in  each  naeal 
foasa,  are  thm  elongated  bonj  plates  curved  upon  themselves  trans- 
versely, and  attached  by  one  margin  to  the  ridge  upon  the  inner  surface 
of  the  superior  maxillary  and  palate  bones.  The  inner  surface  of  each 
is  convex,  and  looks  towards  the  median 
line  ;  the  outer  is  concave,  and  presents 
toward  the  external  wall  of  the  nasal 
fossa ;  both  are  rough  and  spongy,  and, 
in  the  recent  state,  covered  by  the  lining 
membrane  of  the  nose.  The  inferior 
edge  is  free  and  tamed  upward ;  the 
superior,  as  before  stated,  is  attached 
along  the  lower  horizontal  ridge  upon 
the  outer  wall  of  the  nasal  fossa,  and  is 
remarkable  for  a  small  vertical  prolongation  called  the  nasal  unci- 
form, or  lachrymal  process,  which  forms  the  inner  wall  of  the  nasal 
duct,  and  articulates  above  with  the  lachrymal  bone. 

The  inferior  turbinate  bone  differs  from  all  the  others  in  having 
its  cellular  or  spongy  tissue  on  the  surface,  inclosing  the  compact 
substance.  It  separates  the  inferior  and  middle  meatuses  of  the 
nose,  assists  in  closing  the  maxillary  antrum,  and  articulates  with 
the  superior  maxillary,  palate,  and  lachrymal  bones. 


THB  VOMEE. 

The  vomer  is  a  thin,  flat,  and  qoadrilateral  bone,  situated  in  the 
median  line  between  the  nasal  fossse,  and  directed  obliquely  from 
above  downward  and  forward,  frequently,  however,  inclining  to  one 

•  Called  turbittoU  on  aoaoDDt  of  their  rolled  up  KppeftTBnce,  and  ii^trior  to 
di«tingQi>h  them  from  the  middle  and  superior,  which  are  difisions  of  the 
ethmoid. 
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or.  tin  oAet:  nd*.  •  Its  .tvo  BodMeS'  u«  nii6otb,  b«t  muked  by 
Bvncroas^iaiiai  fimoiff -for  tlv  recaption  of  ntfrrwu  utd  VMOidftr 
nrigs.  Of  itt  fbar  mir^iiB,  the  fwperjirr  »  short  snd -thick,  «nd 
(livided  mt«  two  lateni  fluing;  lips,  which  kto  sep vated  by  ui  ute- 
i»-po«tmoT  grooTC ;  the  former  ii  jeoared  by  the  grodre  npon  each 

Fig.  88 


side  of  the  under  surface  of  the  boflj  of  the  sphenoid,  and  the  latter 
embraces  the  inferior  edge  of  the  rostrum.  The  inferior  margin  is 
long  and  thin,  and  is  received  into  the  furrow  upon  the  nasal  crest 
of  the  superior  maiiillary  and  palate  bones  ;  the  anterior  is  slightly 
grooTcd  for  the  triangular  cartilage  that  completes  the  nasal  septum 
in  front;  the  posterior  is  thin,  sharp,  and  unattached. 

The  vomer  articulates  with  the  sphenoid,  ethmoid,  superior  maxil- 
luy^  uid  palate  bones,  and  with  the  triaDgalar  cartilage  of  tile 
Kptum. 


THB  IHFXEIOB  MAZILLARt  BOKBj 

'The  ittfeiior  maxilla  or  lower  jaw,  the  largest  and  the  only  movi- 
ble  bone' of  Ae  Bkall,is  sitnated  at  the  lower  pirt  of  the  faoe,  where 
it  forms  the  peealiar  and  eh»racteristio  prominence  knows  as  tiie 
chin.  It  is  ahsped'Bomewhat  like  a  horseshoe  with  its  extremities 
bent  opward,  and  is  considered,  therefore,  as  consisting  xf£  a  body 
and  two  rami  or  branches. 

The  i»dg  u  flattened  from  iflthoat  inward,  and  presents  an-  ex- 
ternal cottvez  and  an  internal  concave  sarfaoe.  The'Mtemttl  or 
cvtaneou*  mrfaoe  is  marked  in  the  median  line  by  a  slight  vertical 
ridge  called  the  tymphyrit.  This  indicates  the  ori^na!  development 
of  the  bone  by  two  halves,  whioh  are  separate  in  very'y6ang  persons, 
and  in  many  of  ths  inferior  aniibals  united  onily  by  sntnre.     XJ^tm 
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each  Bide  of  the  upper  hslf  of  the  symphysia  is  a  superficial  depres- 
sion called  the  mental  or  incisor  fossa,  upon  whose  outer  aide  is  the 
mental  foramen,  which  lead  to  the  dental  canal,  and  is  occupied  by 
the  cutaneous  branches  of  the  infe- 
rior dental  nerve  and  a  little  artery. 
Below  the  fossa  and  foramen,  the 
eternal  oblique  ridge  commences, 
which  extends  backward  and  up- 
ward, becoming  more  and  more  pro- 
minent as  far  OB  the  anterior  margin 
of  the  ramus  with  which  it  is  con- 
tinuous. The  internal  surface  has 
a  vertical  line  in  the  situation  of 
the  symphysis,  upon  the  lower  part 
of  which  is  a  small,  well-defined, 
bony  prominence,  called  the  genial 
or  mental  process,  divided  at  its 
summit  into  four  tubercles,  two  on 
each  side,  for  the  attachment  of 
muscles.  Corresponding  to  the  ex- 
ternal oblique  ridge  ia  the  internal, 
called,  also,  the  milo-hjfoiii  ridge, 
,^^  h-  Tb.  i-o  N.o,ptd,.  ■.  Tb.  urn-     ^^^_  ^^^^^  ij^  ypg^  ga^jj  gjjg  jjf  ^i^g 

median  line  in  front,  there  is  a  small 
shallow  fossa  corresponding  to  the  sublingual  gland.  Below  the 
ridge,  and  near  the  middle  of  each  lateral  half  of  the  body,  is  a 
tolerably  large  well-marked  excavation  for  the  submaxillary  gland, 
and  a  slight  groove  continued  back  to  the  middle  of  the  ramus  for 
the  lodgement  of  the  milo-hyoid  nerve. 

The  superior  border  is  horizontal,  and  marked  by  the  dental  alveoli 
or  sockets,  which,  like  those  in  the  upper  jaw,  are  separated  from 
each  other  by  thin  laminee,  and  correspond  in  size  and  shape  to  the 
teeth  which  they  lodge.  The  inferior  border  describes  a  larger  curve 
than  the  superior,  is  also  horizontal  and  thicker  in  front,  where  it  is 
turned  slightly  forward  to  give  prominence  to  the  chin.  It  is 
marked  near  the  commencement  of  the  ramus  by  a  slight  notch  or 
groove  for  the  facial  artery. 

By  means  of  the  external  and  internal  oblique  ridges,  the  body  of 
the  inferior  maxilla  is  divided  into  a  superior  or  alveolar,  and  an 
inferior  or  basilar  portion.  Of  these  two,  only  the  former  is  present 
in  infants,  and  ihe  latter  in  toothless  old  persons ;   while  in  the 
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idnU  the  former  eoastitatee  alK>at  two-tbirdB  of  the  depth  of  the 
bone. 

The  rami  or  branches  are  taterallj  flattened,  abd  are  ma.ch  thinner 
than  the  body,  qoadrilateral,  and  nearly  verti^  The  extemal9Uffa<e 
of  tmdk  18  plain  aboTO,  bat  slightly  oTorted,  and  marked  by  inequalities 
bdowy  idiere  it  gives  attachment  to  the-masseter  muscle.  The  tn- 
temal  tui/aesja  marked  near  its  middle,  by  the  superior  opening  of 
the  inferior  dental  canal,  whose  inner  margin  is  elerated  in  the  form 
of  a  small,  Tortical,  flat  spine,  for  the  attachment  of  the  internal  lateral 
ligament  of  the  temporo-maxijlary  articulation.  *  S^elow  the-  spine  is 
the  commendenkent  of  the  milo-byoid  •groove.  The  anterior  border^ 
thicker  below  -than  above,  and  slightly  excavated  or  grooved,  gives 
sttaebment  to  the.  buccinator  muscle ;  the  posterior  is  rowded, 
•lighdy  ridged  be)ow,'aBd  almost  entirely  free ;  the  inferior  is  con* 
tinuous  with  tiie  base  of  the  bone,  land  forms  with  4he  preceding  an 
sngle,  which  in  the  young  subject  and  in  eld  toothless  individuals  is 
obtuse,  but,  in  the  middle^<kged  adult^  nearly  a  right  angle.  The 
•apcrtor  edg^  is  sharp,  and  presents  in  the  middle  a  semicircular  or 
ngmmd  noUh^  terminating' in  front  in  a  laterally,  flattened,  triangular 
p(Hnted  elevationcalled  thedoronoild  j?r(Nr«iS,  and  ending  beUnd  in  a 
constricted  proceis9,  or  neeA;,  flattened  obliqpely  from.before  backward 
and  surmounted  by  the  articular  eminence -tenned  the  condyle.  The 
condyle  is  oblong,  convex,  and  smooth  when  it  is  covered  with  carti- 
Isge ;  its  greatest  diameter,  is  transverse,  but  inclined  from  without 
slightly  backward,  sp  that  its  axis,  if  prolonged  inward,  would  pass 
immediately  in  front  of  thjS  occipito-spinal  foramen.' 

The  inferior  maxilla  consists  of  two  laminsB  of  compact  substance 
inclosing  an  internal  diploic*  or  cellular  tissue.  The  inferior  dental 
canal  traverses  the  latter,  from  above  downward  and  forward ;  it 
transmits  the  dental  vessels  and  nerves  and  communicates  externally 
by  the  mental  foramen.  v 

The  inferior  maxilla  articulates  only  with  the  temporal  bone. 
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An  of  the  bones  of  the  skull  except  the  lower  jaw  are  joined  to- 
gether by  immovable  articulation,  the  opposed  edges .  presenting, 
generally,  a  serrated  or  tooth-like  arrangement  by  which  they  are 
dovetailed  together.  The  lines  formed  by  this  union  are  called  eiUureij 
distinguished  from  each  other  by  names  derived  from  the  bones  be<- 
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tween  vbicli  they  oocnr,  as,  for  instance,  the  sphcno-palatine,  naso- 
frontal, &c.  Those  upon  the  cinnium,  however,  are  etill  frequently 
called  by  their  old  names  ;  thus,  the  one  between  the  frontal  and 
parietal  bones  is  called  the  c»Tonal,  that  between  the  occipital  and 
parietal,  tbe  lambdoidal;  that  between  the  two  parietal  oonnecting  the 
coronal  and  lambdoidal  in  the  middle  line  of  the  top  of  the  head,  the 
iagittal,  and  the  one  between  the  lower  edge  of  the  parietal  and  upper 
border  of  the  temporal,  tbe  »quamov». 

The  use  of  tbe  sutures  was,  for  a  long  time,  a  matter  of  dispute 
among  anatomists,  but  it  is  now  generally  admitted  that  they  are 
connected  with  the  development  of  the  skull,  each  individual  bone 
increasing  relatively  to  the  others  by  a  deposit  of  oasific  matter  upon 
its  edges  or  circumference.  Another  important  office,  although  in 
some  measure  accidental,  is  to  allow  tbe  bead  of  the  fcetus  to  become 
moulded  to  the  genital  passsges  of  tbe  mother  during  parturition. 

In  illnstcation  of  the  fact  that  the  true  use  of  the  sutures  is  to 
allow  the  growth  of  tbo  bones,  there  is,  in  the  Museum  of  the  Uni- 
versity of  Louisville,  tlie  skuH  of  a  young  man,  an  idiot,  that  answers 
very  nearly  to  the  description  of  one  in  the  possession  of  the  late 
Dr.  Morton,  of  Philadelphia,  in  which  tbo  sagittal,  squamooa,  and 
corona]  sutures  are  consolidated,  and  the  cranium  developed  conse- 
quently only  in  the  direction-  of  the  occiput.  Whether  the  idiocy 
depended  upon  the  same  cause  is  a  question. 

Tbe  form  of  the  head  is  an  irregular  oval,  flattened  laterally  and 
below,  and  presents  for  consideration  externally  an  anterior,  two 
lateral,  an  inferior,  and  a  superior  surface  or  region. 

1.  Tbe  imlerior  or  facial  region  is  oval  in  shape,  and  may  be 
marked  off  above  by  the  frontal  protuberances,  below  by  tbe  cbin, 
and,  upon  each  side,  by  tbe  -cheek-bone  and  the  external  oblique 
ridge  of  the  lower  jaw.  The  superior  part  of  this  region  constituting 
what  is  commonly  known  as  tbe  forehead,  is  convex,  and  divided  into 
two  lateral  halves  by  a  median  line,  or  sometimes  a  suture,  upon  each 
side  of  which  above  are  tbe  frontal  protuberances,  and,  at  its  lower 
termination,  the  nanal  protuberance,  or  boas,  with  the  superciliary 
arches  turning  outwards.  The  noge  is  immediately  below  the  boss,  and 
joined  to  it  by  a  short  transverse  suture.  It  is  formed  by  two  small 
oblong  bones  joined  together  in  the  median  line,  and  supported  upon 
each  side  by  the  ascending  process  of  the  superior  maxilla.  At  the 
sides  of  the  nose,  and  below  tbe  superciliary  arches,  are  thelargeqnad- 
rangular  openings  of  the  orbits,  below  which,  upon  each  side,  is  the 
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bottom  into  two  lateral  openings  by  the  anterior  edge  of  the  Tomer ; 
the  inferior  natal  ipine  projects  from  the  middle  of  the  lower  border 
of  this  openiag,  and  below  it  is  the  line  of  union  between  the  mazil- 
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lary  bones,  separating  the  two  myrtiform  or  incuive  fosix.  Mark- 
ing the  surface  transversely  below  are  the  two  alveolar  bordert  con- 
taining the  denial  arches ;  the  latter  consist  each  of  sixteen  teeth  ; 
the  superior  of  the  two  arches  is  the  larger  and  slightly  overlaps  the 
inferior.  Upon  the  lower  jaw  is  seen  the  median  vertical  line  or 
ridge  of  the  eymphi/»ig,  termiaating  below  on  the  triangular  surface 
of  the  eminence  of  the  chin.  On  each  side  of  the  median  line  is  the 
incUor  fotta,  and  also  the  mental  foramen,  below  which  commences 
the  external  oblique  ridge. 

2.  The  superior  region  ia  formed  by  the  roof  of  the  cranium,  and 
is  included  between  the  cxlerna.1  occipital  protuberance  and  the  frontal 
eminences,  and  laterally,  between  the  two  temporal  ridges.  It  is 
almost  regularly  convex,  and  presents  no  irregularities  or  marks 
except  the  two  parietal  foramina,  the  parietal  prominences,  and  the 
sutures,  or  lines  of  union  between  the  bones.  Of  the  last  there 
are:  1.  The  coronal,  formed  between  the  frontal  and  parietal  bones 
and  crossing  the  region  anteriorly  in  a  curve,  whose  convexity  pre- 
sents backward.  2,  The  sagittal,  occupying  the  median  line  between 
the  superior  borders  of  the  parietal  bone*,  and  extending  from  the 
middle  of  the  preceding  to  the  middle  of  the  3d,  the  lamhdoidal,  which 
crosses  the  posterior  part  of  the  region  between  the  superior  borders 
of  the  occipital  and  the  posterior  of  the  parietal  bonea,  and  frequently 
presents  along  its  course  small  loose  pieces  of  bone  called  Wormian 
or  triquetrous  bones. 

8.  The  two  lateral  regions  are  triangular,  and  may  be  marked  off 
by  lines  drawn  between  the  external  angular  process  of  the  frontal 
bone,  the  angle  of  the  jaw,  and  the  mastoid  process.  For  conve- 
nience of  reference  each  of  these  is  divided  into  three  sub-regions, 
called,  respectively,  the  temporal,  zygomatic,  and  mastoid. 

The  temporal  region,  or  fossa,  the  largest  of  the  three  subdivisions, 
is  limited  above  by  the  temporal  ridge  which  extends  in  an  arched 
direction  from  the  external  orbital  process  to  the  root  of  the  zygoma ; 
below,  by  a  slight  ridge  that  crosses  the  greater  wing  of  the  sphenoid 
bone ;  anteriorly,  by  the  posterior  surface  of  the  malar  or  cheek-bone, 
and  posteriorly,  by  the  root  of  the  sygoma,  the  Eygomatie  arcb  cross- 
ing between  the  latter  two  points.  Upon  its  surface,  which,  although 
depressed  below  the  level  of  the  surrounding  parts,  is  convex,  and 
for  the  most  part  occupied  in  the  recent  state  by  the  temporal  mus- 
cle, may  he  seen :  (1 )  numerous  arborescent  grooves  for  the  deep  tem- 
poral artery  and  ita  branches;  (2)  the  sc^uamous  suture,  formed 
between  the  squamous  portion  of  the  temporal  bone  and  the  lower 


OBVBBAL.  CHA^ACTKRS  OF  TBI  BKITLL.  155 

edge  of  the  parietal  and  external  border  of  the  great  ephenoidal 
wing,  the  latter  two  overlapped*  hgr  the  former ;  (8),  ^e  angle  of 
anion  between  the  parietal,  frontal,,  and  sphenoid  bones,  at  which  the 
pirietal  overlape  the  frontal,  but  is  overlapped  by  the  sphenoid ;  (4), 
the  spheno-maxillary  fissure,  cotnmunicating  between  the  cavity  of 
the  orbit  and  the  temporal  fossa,  and  closed  in  front  by  the  articu- 
lation between  the  malar  and  mamillary  bones. 

The  tjfgnfmaJtic  fo9%a  is  situate4'bel<Hr  and  internal  to  the  zygomatic 
arehy  and  is  formed  by  the  tublsroaity'  of  die  superior  maxilla  in  front, 
by  the  horiiontal  portion  of  the  preat  wing  of  the  sphenoid  above, 
and  internally,  by  the  exteihiat  plate  of  the  pterygoid  process  and  a 
small  portion  of  the  palate  bolle.  Upon  the  poet^or  part  of  its 
superior  wall  is  tj^e  iptiii>iityMwite9i,  ihi^ugh  which  ^passes  the  mid« 
die  meningeal  artery ;  ita  firoiit  of  thy,  the  waX  cpmUng  f6r  the  third 
branch  of  the  fifth  nerve. '  Bet^e^n  its'  anterior  ind  internal  walls 
is  the  pterygo-maxiUarff  fiifim^  Whieh  la  closed  1m!1ow  by  the  union 
between  the  palate  and  superior  maxillary  bones^'and  unites  above 
with  the  spfaeno'maxiVary^ fissure  at'  a;  right  >angls;  n^r  the  point 
of  union  maybe  found:  1,  the  rcmikl /<?rafiiffl,  through  which  the 
second  branch  of  the  fifth  ne^ve  pfPBseis;  %  thef  author  orifice  of 
the  pterygM  or  Yvjtion  emdi}  8,  the  ptt^Urj^'palaltmt  foramen ; 
4,  the  $phenO'ptJatine  canal, 

The  ma$taid  region  comprises  Uiat  part  of  the  external  surface 
of  the  temporal  bone  situated  behind  the  t^o  roots  of  the  zygoma. 
Upon  it  is  found -the  mastoid  pro^ess^  together  with  the  foramen 
and  groove  of  the  same  nam)»;  the  fbrmer  above,  and  the  latter 
internal  to  the  root  of  the  process.  In  the  centre  of  the  surface,  is 
the  external  auditory  meatus^  and'm  front  of  this  and  between  the 
two  roots  of  the  zygoma,  the  glenoid  foseoy  divided  by  the  glenoid 
jUeure  into  an  anterior  concavo-convex  surface  for  articulation  with 
the  lower  jaw,  and  a  posterior  concave  for  the  lodgement  of  a  part 
of  the  parotid  gland. 

4.  The  inferior  region  or  base  of  the  skull  has  an  oval  outline, 
and  extends  from  the  inferior  border  of  the  lower  jaw  to  the  external 
occipital  protuberance  and  to  the  mastoid  processes.  It  is  divided 
into  three  parts,  anterior,  middle,  and  posterior. 

The  anterior  division  is  formed  by  the  inferior  surfaces  of  the 
palate  processes  of  the  superior  maxillary  and  palate  bones,  consti- 
tuting what  is  known  as  the  hard  palatCj  and  by  the  internal  surface 
of  the  body  and  rami  of  the  inferior  maxilla.  The  former  rough, 
for  the  attachment  of  the  lining  membritne  of  the  mouth,  is  marked 
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in  the  mediaa  line  by  the  suture  between  tbo  opposite  bones,  at  the 

Bnterior  extremity  of  which  is  the  incitive  foramen,  and  inferior  ori- 
fico  of  the  anterior  palatine  canals;  its  posterior  edge  is  sharp  and 
slightly  concave  upon  each  side  of  the  middle  pointed  process  called 
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tiie  pmlaU  or  potteriar  na$al  tpin^  «tnd  gives  attsohm^nt  to  the  soft 
palate^  In  firont  of  thV  eitrexmties  6f  this  edge  are  the  orifibies  of 
the  po§ieriar  fMatme  eanah.  The  internal  surface  of  the  lower  jaw 
tad  the  dentol  arches  form  the  anterior  and  lateral  bonndaries  tif 
this  anterior  division  of' the  base.  The  middle  division  may  be 
marked  off  by  two  lines,  one  eztexiding  from  the  pterygoid  to  the 
mastoid  ixrocess,  and  the  other,  bcrtween  the  two  mastoid  processes. 
In  the  median  line  anteriorly,  th^  posterior  ed^e  of  the  vomer 
separates  the  posterior  terminations  of  the  nares,  which  are  two 
large  qnadrilateral  openings  formed'  between  the  body  and  pterygoid 
process  of  the  sphMoid  and  ifhe  palate  processes  of  the  palate  bones, 
each  measuring  .abQBt  tweke  Jines  Tertically  and  six  transversely. 
Rxtemal  to  these,  and  between  the  plates  of  each  pterygoid  process, 
is  ihe  fter^goid  /otio,,  completed  below  by  the  palate  bone,  and  at 
the  root  of  the  precees  the  'ieaphoid  /osto,  in-wfaich  the  eircnmflez 
palate  mnsde  has  its  cnrigin.  At  th6  outer  side  of  the  root  of  the 
process  are  the  oval  and  sj&noos  openings^  and  still  fisrther  exter- 
nally the  glenoid  fossa,  already  described  in  eoniiection*  with  the 
lateral  region  of  the  skull.  Behind  the  vomer  is  the  h^uilar  process 
of  the  occipitsl  bone,  wedged  in,  as  it  were,  between  the  internal 
extremities  of  ihe  petrous .  portions  of  the  temporal  phones.  Upon 
each  of  the  -latter  may  be  remarked  the.  styloid  process^  the  stylo- 
nuisUidforamenj  the  inferior  orifice  of  the  oarotid  e€aMlj  and  on  its 
posterior  edge  the  jugular  fossa,  converted  into  a  large  foramen 
(posterior  lacerate  foramen),  by  the  occipital  bone,  and  occupied  in* 
the  recent  state  by  tl^  jugular  vein  and  eighth  pair  of  nerves,  the 
latter  placed  in  front  of  the  former,  and  separated  from  it  by  a  pro- 
jecting crest  of  bone  which  divides  the  foramen  obliquely.  At  the 
side  of  the  Wilar  process  is  an  icregular-shaped  opening  (middle 
lacerate  foramen),  with  rough  jagged  margins,  formed  in  a  great 
measore  by  a  deficiency  in  the  apex  of  the  petrous  bone,  but  closed 
in  the  recent  state  by  a  thin  plate  of  cartilage;  the  anterior  oriBce 
of  the  oarotid  canal  appears  at  the  same  point.  Immediately  in 
front  of  this  opening,  and  forming  a  part  of  itSr  margin,  is  the  spi- 
nous  process  of  the  sphenoid  bone,  and  at  the  base  of  this  the  spi- 
wms  foramen.  AJong  the  line  of  union  between  the  petrous  portion 
iA  the  temporal  and  the  great  wing  of  the  sphenoid  bone,  is  a  groove 
which  lodges  the  cartilaginous  part  of  the  Eustachian  tube,  and  leads 
to  die  bony  canal  situated  in  the  receding  angle  of  the  former  bone. 
The  posUrior  part  of  the  base  of  the  skull  presents  in  the  median 
line  the  large  occipiUhspinal  foramen{foTBmen  m^gijium),  which  trans- 
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mitvthe  spinal  cord  and  its  membranes,  the  spinal  accessory  nerves 
and  T^rtebral  arteries ;  es^tending  from  this  foramen  to  the  occipital 
protuberance,  is  the  vertical  ridge  from  which  the  tiro  carved  lines 
pass  off  on  each  side.  These  lines^  or  rather  ridges,  and  also  the 
spaces  included.between  them,  give  attachment  to  muscles.  Upon 
the  margin  of  the  foramen,  a  little  ha  front  of  its  transverse  diameter, 
are  the  two  condyles  which  articulate  witlv  the  first  cervical  vertebra. 
Behind  each  of  these  condyles. is  a  well-marked  depression  (poste- 
rior condyloid  fossa),  and  the  opening  of  the  posterior  condyloid 
canal,  which. lodges  a  small  vein;  in  front,,  is  another  but  nraeh 
smaller,  called- the  anterior  condyloid^  apd  also  a  foramen  of  the 
same  name,  which  transmits  the  hypoglossal  or  lingual  nerve. 


^   THB  IN7BBI0B  OF  THE  SKULL. 

The  internal  parts  of  the  skull  consist  of  the  crankd,  orbital,  and 
nasal  cavities.  >  * 

The  CAVITT  OF  THB  OBANIUM  is  i^clo8ed  by  an  arched  vault  or 
ceiling  resting  upon  an  irregular  floor  or  base. 

The  vauiU  is  formed  by  the  vertical  portion  of  the  frontal  bone, 
the  two  parietal,  the  squainous  portions  of  the  teinporal,  and  upper 
half  of  the  ocdpital.  It  is  almost  regularly  concave,  and  over  the 
whole  of  its  surface  may  be  seen  the  digital  impressions  and  mam- 
millary  eminences,  corresponding  to  the  convolutions  and  sulci  of 
the  brain,  and,  upon  each  side,  three  sets  of  arborescent  grooves  for 
the  lodgement  of  the  anterior,  middle,  and  posterior  meningeal 
arteries.  Iji  the  median  line  anteriorly,  is  the  ridge  for  the  attach- 
ment of  the  falciform  process  of  the  dura  mater,  and  the  groove 
whieh  lodges  the  longitudinal  sinus.  This  groove  id  small  anteriorly, 
where  it  passes  along  the  summit  of  the  ridge,  but  increases  in 
breadth  from  before  backward,  and,  having  reached  the  internal  occi- 
pital protuberance,  divides  into  the  two  lateral  grooves.  Along  the 
median  line  may  also  be  seen  the  sagittal  suture,  and  upon  each  side 
of  this,  numerous  oval. depressions  formed  by  the  Eacchionian bodies, 
and  posteriorly,  the  parietal  foramen.  Farther  outward  are  the 
depressions  corresponding  to  the  parietal  prominences,  and  ante- 
ricurly,  similar  ones  corresponding  to  the  frontal. 

.  The^or  or  base  of  the  pranium  is  very  irregular,  and  marked  off 
upon  each  side  into  three  fossss,  known  from  their  relative  position 
as  the  anterior,  middle,  and  posterior.  - 
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The  anterior  fosswj  one  upon  eaeh  side,  are  formed  by  the  cmtox 
surfaces-  of  the  orbital  plates  of  the  frontal  bonea  and  the  lesser 
wings  of  the  sphenoid,  and  are  marked  by  eminence  and  depres- 
%  sions,  correspondiiig  to  the  convolutions  of  the  brain,  whose  anterior 
lobes  they  support.  Between  the  two  are  the  two  grooves  for  <the 
lodgement  of  the  olfactory  nerves,  situated  upon  the  cribriform 
plate  of  the  ethm6id  bone,  and  separated  from  each  other  by  the 
ethmoidal  crest  (crista  galli);  ill  front  of  this  last  is  the  blind  open- 
ing (foramen  CQ^cum),  in  which  the  superior  longitudinal  sinus  tak^es 
its  commencement. 

The  middle  fosem  are  formed  by  the  greater  wings  of  the  sphe- 
noid, the  anterior  surface  of  the  petrous,  and  the  squamous  portions 
of  the  temporal  bones^  and  sep&nicted  from  the  interior  by  the  pos- 
terior edge  of  the  lesser  wings  of  the  sphenoid.  They  are  deeply 
concave,  and,  besides  the  ordinary  cerebral  deplressions  and  emi- 
nences, present  grooves  for  the  middle  meningeal  arteries.  Ante- 
riorly, each  fossa  communicaies  with  the  orbital  cavity  by  the  sphe- 
noidal fissure,  behind  which  may  be  seen  the  round  and  oval  openings. 
Between  the  fossae  is  the  body  of  the  sphenoid  bone  with  its  pituitary 
foeSa;  in  front  of  this,  the  optic  foramina,  and  anterior  clinoid  pro- 
cesses; behind  the  clivus  and  posterior  clinoid^  processes,  and  upon 
each  side,  is  the  groove  for  the  internal  carotid  artery.  In  the  apex 
of  the  petrous  bone  is  the  internal  orifide  of  the  carotid  canal,  and 
a  little  removed  externally,  a  small  groove  leading  to  the  Vidian 
canal  (hiatus  Fallopii).  The  middle  fossae  lodge  the  middle  lobes  of 
the  cerebrum. 

The  posterior  fosemj  larger  and  deeper  than'  the  others,  are  formed 
by  the  occipital  and  temporal  bones,  and  contain  the  laterd  lobes 
of  the  cerebellum.  The  anterior  wall  6f  each  is  formed  by  the  pos* 
terior  surface  of  the  petrous  bone,  presenting  the  internal  auditory 
foramen,  and,  a  little  above  this,  the  opening  of  tlf<6  aqueduct  of  the 
vestibule.  Farther  back  may  be  observed  the  deep  groove  of  the 
lateral  sinus,  which,  commencing  opposite  the  internal  occipital 
protuberance,:  runs  along  the  crucial  ridge,  then  curves  downward 
over  the  mastoid  portion  of  the  temporal  bone,  and  terfaiinates  at 
the  jugular  foramen.*  Between  the  two  are  the  basilar  process  of 
the  occipital  bone,  and  the  occipito-spinal  foramen,  the  Ibrmer  some- 
what excavated  for  the  Yarolian  bridge,  and- oblong  medulla  ;  exter- 
nal, and  a  little  in  advance  of  the  occipito-spinal  opening,  are  the 
two  juguliur  foramina  partiadly  dirided  by  the  jugular  etninence. 
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SfeB  Oebital  CAYiTiES.-r-The  orbits  are  sitnated  below  the  base  of 
the  craBiam^  above  the  maxillary  sinoses,  lUid  external  to  the  cavities 
of  the  nose.  They  are  formed  by  parts  of  seven  different  bones,  namely, 
the  frontal,'  sphenoid,  superior  maxillary,  palate,  nngtiifbrm,  or  lachry- 
mal, ethmoid,  and  malar ;  are  quadrangular  pyramidal  in  shape,  and 
present  for  consideration  a  snperiori^  an  inferior,  an  internal,,  and  an 
external  surface  or  waH,  four  angles,  a  base,  and  an  apex. 

The  superwr  watt  or  roof  of  the  orbit  is  formed  by  the  orbital  plate 
of  the  frontal,  bone  and  the  smaller  wing  of  the  sphenoid ;  it  is  con- 
cave and  marked  posteriorly  by  a  transverse  suture,  and  anteriorly 
by  two  superficial  depressions  for  the  lodgement  of  the  lachrymal 
gland,  and  the  cartilaginous  pulley  of  the  superior  oblique  muscle  of 
the  eye.  The  foriner  of  these  depression?,  called  the  laehtymalfosmj 
is  large  but  shallow,  and  is  situated  just  within  the  external  angular 
process  of  the  frontal  bone;  t^e  latter  is  small,  npt  always  distinct, 
and  placed  near  the  internal  anguliur  process.  At  the  extreme  back 
part  is  the  optic  foramen,  which  ti^ansmits  the  optic  nerve  and 
ophthalmic  artery. 

The  inferior  ivaU  or  floor  of  the  orbit' is  formed  by  the  orbital 
plates  of  the  palate,  malar,  and  superior  maxillary  bones,  of  which 
the  last  mentioned  is  the  principal.  It  is  nearly  plain,  inclines  a 
little  outward  as  well  as  downward  and  forward,  and  presents  at  ita 
posterior  angle  the  palato-ma:tillary  suture ;  in  front  of  this  a  groove 
leaiding  forward  to  the  infra-orbital  canal,  and  external  to-  the  latter 
the  suture  between  the  malar  and  maxillary  bones. 

The  external  toaUy  also  nearly  plain,  is  formed  by  the  sphenoid 
and  malar  bones,  and  is  marked  only  by  the  sutute  between  the  two, 
and  by  one  or  more  small  foramina  for  the  passage  externally  of  nerv- 
ous filaments  and  vessels.  The  great  outwai^d  inclination  of  this 
surface,  however,  deserves  to  be  noticed  as  giving  to  the  axis  of  the 
orbits  their  divergent  direction. 

The  intefTial  watt  is  less  extensive  than  any  of  thq  others,  and 
nearly  parallel  with  its  fellow  of  the  opposite  side.  It  is  formed  by 
the  ethmpid  and  lachrymal. bon^  and  the  ascending  process  of  the 
superior  maxillary,  and. is  marked  ^by  the  sutures  between  these  bones 
and  in  front  by  a  vertical  groove,  leading  downward  to  the  nasal 
duct.  The  groove  lodges  the  lachrymal  sac,  which  communicates 
through  the  nasal  duct  with  the  inferior  meatus:  of  the  nose. 

The  angles  formed  by  the  four  walls  are  named,  from  theif  position, 
superior,  external,  inferior,  internal,  jic^.  The  superior  internal  is 
marked  by  an  anterOrposterior  suture  formed  between  the  orbital 
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plate  of  the  frontal  bone  above,  with  the  lachrymal  and  ethmoid 
below,  and  bj  two  small  foramina,  called,  respectively,  the  anterior 
aud  posterior  internal  orbital,  the  former  for  the  passage  of  the  nasal 
branch  of  the  ophthalmic  nerve,  the  latter  for  the  ethmoidal  artery. 
The  infmioT  internal  angle  presents  only  the  suture  formed  by  the 
jnnction  of  the  lachrymal  and  ethmoid  with  the  superior  maxillary 
and  palate  bones.  The  superior  external  arigle  is  closed  only  in  the 
anterior  half  of  its  extent,  where  sutures  formed  by  the  frontal, 
sphenoid,  and  malar  bones  may  be  seen ;  posteriorly  is  the  sphenoidal 
fissure,  a- large  triangular  opening,  situated  between  the  greater  and 
smaller  wings  of  the  sphenoid,  and  transmitting  numerous  vessels 
and  nerves  before  enumerated. 

The  inferiar  external  angle  is  also  open  in  the  greater  part  of  its 
extent.  The  cavity  of  the  orbit  here  communicates  with  the  zygo- 
matic fossa  by  a  long  narrow*  slit,  called,  from,  its  situation,  the 
spheno- maxillary  fissure,  but  is  closed'm  front  by  the  union  between 
the  malar  and  maxillary,  boaet. 

The  base  of  the  orbit  is  ^ open 'and  quadrangular,  and  a  little 
broader  transversely  than  vertically ;  it  is  directed  forward  and  out- 
ward, being  cut,  as  it  were,  obliquely  outward  and  backward.  Its 
area  is  less  than  that  of  the  cavity  immediately  within,  all  four  of  its 
margins  being  bent,  as  it  were,  inward.  Upon  the  superior  margin, 
will  be  observed  the  supra-orbital  foramen  or  notch  for  the  passage 
of  the  supra-orbital  or'  frontal  branch  of  the  ophthalmic  nerve.  The 
apex  corresponds  to  the  optic  foramen,  and  the  internal  extremity  of 
the  sphenoidal  fissurel  The  axis  of  the  two  orbits,  as  already  inti- 
mated, are  not  parallel,  and  if  coptinued  backward,  would  cross  each 
other  upon  the  body  of  the  sphenoid  bone. 

The  Nasal  Cavities. — The  nasal  fossae  are  two  large  fissure-like 
cavities  which  are  situated  above  the  roof  of  the  mouth  and  between 
the  orbits,  and  extend  from  the  surface  of  the  face  to  the  pharynx. 
They  are  separated  froi9  each  other  by  %  median  «eptum  which 
forms  their  internal  wall;  besides  which,  each  is.  considered  as 
having  an  external,  a  superior,  and  an  inferior  wall,  and  two  open- 
ings.* The  frontal  sinuses,  ethmoidal  cells,  maxillary  sinuses,  and 
sphenoidal  cells,  are  also  continuations  of  the  same. 

*  For  the  purpose  of  studjuDg  these  fbssffi  it  is  necessary  to  bare  a  skall  sawn 
firom  before  backward,  a  little  to  one  side  of  the  median  lil^e,  so  as  to  leave  the 
•eptum  entire  upon  one  side. 
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n>it8  tbe  spinal  cord  and  its  cnembraDes,  the  spinal  accessory  nerves 
i,iaid  vertebral  arteries ;  extending  from  thia  foramen  to  the  occipital 
[  protuberance,  is  the  vertical  ridge  from  which  tbe  two  curved  lines 
pass  olf  on  each  side.  These  lines,  or  rather  ridges,  and  also  the 
spaces  included  between  them,  give  attachment  to  muscles.  Upon 
the  margin  of  the  foramen,  a  little  in  front  of  its  transverse  diameter, 
are  the  two  condyles  which  articulate  with  tbe  first  cervical  vertebra. 
Behind  each  of  these  condyles  is  a  well-marked  depression  (poste- 
rior condyloid  fossa),  and  tbe  opening  of  the  posterior  condyloid 
canal,  which  lodges  a  small  vein;  in  front,  is  another  bat  much 
smaller,  called  tbe  (inferior  condyloid,  and  also  a  foramen  of  the 
same  name,  which  transmits  Lbe  hypoglossal  or  lingual  nerve. 


THE  INTERIOR  OF  THE  HKDLL, 

The  internal  parts  of  the  skull  consist  of  the  cranial,  orbital,  and 
nasal  cavities. 

The  CAVITY  OF  TUB  CRANiDM  13  inclosed  by  an  arched  vault  or 
ceiling  resting  upon  an  irregular  floor  or  base. 

The  vault  is  formed  by  the  vertical  portion  of  the  frontal  bone, 
the  two  parietal,  tlie  squatnous  portions  of  the  temporal,  and  upper 
half  of  the  occipital.  It  is  almost  regularly  concave,  and  over  the 
whole  of  its  surface  may  be  seen  tbe  digital  impressions  and  mam- 
millary  eminences,  corresponding  to  the  convolutions  and  sulci  of 
the  brain,  and,  upon  each  side,  three  sots  of  arborescent  grooves  for 
the  lodgement  of  the  anterior,  middle,  and  posterior  meningeal 
arteries.  In  the  median  line  anteriorly,  is  the  ridge  for  the  attach- 
ment of  the  falciform  process  of  the  dura  mater,  and  the  groove 
which  lodges  the  longitudinal  sinus.  Thia  groove  ia  small  anteriorly, 
vhere  it  passes  along  tbe  summit  of  the  ridge,  but  increases  in 
breadth  from  before  backward,  and,  having  reached  the  internal  occi- 
pital protuberance,  divides  into  the  two  lateral  grooves.  Along  tbe 
median  lino  may  also  bo  seen  the  sagittal  suture,  and  upon  each  side 
of  this,  numerous  ova!  depressions  formed  by  the  Fac cbi on i an  bodies, 
and  posteriorly,  the  parietal  foramen.  Farther  outward  are  the 
depressions  corresponding  to  the  parietal  prominences,  and  ante- 
riorly, similar  ones  corresponding  to  the  frontal. 

The_^oor  or  base  of  the  cranium  is  very  irregular,  and  marked  off 
opon  each  side  into  three  foseie,  known  from  their  relativ«  portion 
M  the  anterior,  middle,  and  posterior. 


TBI  IITTntOB  Of  TBI  iZ«LL.  %gd 

The  anterior  fagta;,  one  upon  each  side,  are  formed  by  the  canvos 
.'nrfacea  of  the  orbital  plates  of  the  frontal  bonea  and  the  lesBer 
wings  of  the  sphenoid,  and  are  marked  by  eminencoB  and  deprea- 
'  sions,  corresponding  to  the  convolutions  of  the  brain,  whose  anterior 
lobes  they  support.  Between  the  two  are  the  two  grooves  for  the 
lodgement  of  the  olfactory  nerves,  situated  upon  the  cribriform 
plate  of  the  ethmoid  bone,  and  separated  from  each  other  by  the 
ethmoidal  crest  (criata  galli);  in  front  of  this  last  is  the  blind  open- 
ing (foramen  coecum),  in  which  the  superior  longitudinal  sinus  takes 
its  commencement. 

The  middle  fotsx  are  formed  by  the  greater  winga  of  the  sphe- 
noid, the  anterior  surface  of  the  petrous,  and  the  squamous  portions 
of  the  temporal  bones,  and  separated  from  the  anterior  by  the  pos- 
terior edge  of  the  lessor  wings  of  the  sphenoid.  They  are  deeply 
concave,  and,  besides  the  ordinary  cerebral  depressions  and  emi- 
nences, present  grooves  for  the  middle  meningeal  arteries.  Ante- 
riorly, otcb  fom  eommntaintei  irith  Iha  orbital  Mvity  by  the  sphe- 
noidal fissure,  behind  which  may  be  seen  the  roand  sad  Oral  openings. 
Between  the  fsseie  ii  the  body  of  tho  sphenud  bon:e"witb  Hs  pituitary 
foiiB;  in  frontof  thi^  the  optio  forominft,  and  ante^or  dinoid-pro- 
fleseae;  behind  the  oliros  and  posterior  clinoid'  prdoesses,  and  npon 
each  nde,  is  the  groove  for  tbs  ^tefnol  cavotid  artery.  In  the  apex 
of  the  petroBS  bone  is  the  internal  orifi^  of  the  carotid  canal,  and 
a  little  removed  externally,  a'SmolI  groove  leading  to  the  Vidian 
cuMtl  (hiatus  FoHopii).  The  middle  foeese  lodge  the  middle  lobes  of 
the  earebmiB. 

The  jMetorurr/otMS,  larger  and  deeper  than'  the  othiers,  are  formed 
by  the  occipital  and  temporal  bones,  and  contain  the  Ister&t  lobes 
of  the  eerebellnm.  The  anterior  "wall  6f  each  is  formed  by  the  poe- 
teriiv  snrfooe  of  the  petrons  bone,  presenting  the  internal  aaditdry 
foramen,  and,  a  little  above  this,  the  opening  of  tin  aqnednot  of  the 
veedlmle.  Farther  back-  may  be  observed  the  deep  'groove  of  the 
kteral  sinns,  which^  commencing  opposite  the  internal  occipital 
protaberane«v  Rmi  ftlong  the  cmcial  ridge,  then  ctirres  downward 
over  the  nastoid' portion  of  the  temporal  bone,  and  terminates  at 
the  jngolar  foramen:  Between  the  two  are  the  baisilar  process  of 
tibe  oodpital  bone,  and  the  oecipito^pinal  foramen,  the  former  some- 
what excavated  fortheVarolion  bridge,  andctblong  mednlla ;  exter- 
nal, atad  a  little  in  Advance  of  the  ocdpito-spinal  opAiing,  are  the 
two  jngnUr  foramina  partially  dirided  by  the  jngnlu  etunence. 
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The  Orbital  OAViTiES.^The  orbits  are  situated  below  the  base  of 
the  craBium,  above  the  maxillary  sinuses,  and  external  to  the  cavities 
of  the  nose.  They  are  formedbypartsof  seven  different  bones,  namely, 
the  frontal,  sphenoid,  superior  maxillary,  palate,  unguiform,  or  lachry- 
mal, ethmoid,  and  malar;  are  quadrangular  pyramidal  in  shape,  and 
present  for  consideration  a  superior,  an  inferior,  an  internal,  and  an 
external  surface  or  wall,  four  angles,  a  base,  and  an  apex. 

The  mperior  wall  or  roof  of  the  orbit  ia  formed  by  the  orbital  plate 
of  the  frontal  bone  and  the  smaller  wing  of  the  sphenoid ;  it  is  con- 
cave and  marked  posteriorly  by  a  tranevcrao  suture,  and  anteriorly 
by  two  superficial  depreasionB  for  the  lodgement  of  the  lachrymal 
gland,  and  the  cartilaginous  pulley  of  the  superior  oblique  mnscle  of 
the  eye.  The  former  of  these  depressions,  called  the  lachrymal  fossa, 
is  large  but  shallow,  and  is  situated  just  within  the  external  angular 
process  of  the  frontal  bone;  the  latter  is  small,  not  always  distinct, 
and  placed  near  the  internal  angalar  process.  At  the  extreme  back 
part  is  the  optic  foramen,  which  ti'ansmits  the  optic  nerve  and 
ophthalmic  artery. 

The  inferior  wall  or  floor  of  the  orbit  is  formed  by  the  orbital 
plates  of  the  palate,  malar,  and  superior  maxillary  bones,  of  which 
the  last  mentioned  is  the  principal.  It  is  nearly  plain,  inclines  a 
little  outward  as  well  as  downward  and  forward,  and  presents  at  its 
posterior  angle  the  pala to-maxillary  suture ;  in  front  of  this  a  groove 
leading  forward  to  the  iufra-orbital  canal,  and  external  to  the  latter 
the  suture  between  the  malar  and  maxillary  bones. 

The  external  wall,  also  nearly  plain,  is  formed  by  the  sphenoid 
and  malar  bones,  and  is  marked  only  by  the  suture  between  the  two, 
and  by  one  or  more  small  foramina  for  the  passage  externally  of  nerv- 
ous filaments  and  vessels.  The  great  outward  inclination  of  this 
surface,  however,  deserves  to  be  noticed  as  giving  to  the  axis  of  the 
orbits  their  divergent  direction. 

The  internal  wall  is  less  extensive  than  any  of  the  others,  and 
nearly  parallel  with  its  fellow  of  the  opposite  side.  It  is  formed  by 
the  ethmoid  and  lachrymal  bones  and  the  ascending  process  of  the 
superior  maxillary,  and  is  marked  by  the  sutures  between  these  bones 
and  in  front  by  a  vertical  groove,  leading  downward  to  the  nasal 
duct.  The  groove  lodges  the  lachrymal  sac,  which  communicates 
through  the  nasal  duct  with  the  inferior  meatus  of  the  nose. 

The  angles  formed  by  the  four  walls  are  named,  from  their  position, 
superior,  external,  inferior,  internal,  ka.  The  superior  internal  is 
marked  by  an  antero-posterior  suture  formed   between  the  orbital 
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pUte  of  tbe  frontal  bono  above,  with  the  lachrymal  and  ethmoid 
below,  nod  bj  two  small  foramina,  called,  respectively,  the  anterior 
and  posterior  internal  orbital,  tho  former  for  the  passage  of  the  naaal 
branch  of  the  ophthalmic  nerve,  the  latter  for  the  ethmoidal  artery. 
The  inferior  internal  angle  presents  only  the  suture  formed  by  the 
junction  of  the  lachrymal  and  ethmoid  with  the  superior  maxillary 
and  palate  bones.  The  superior  external  angle  is  closed  only  in  the 
anterior  half  of  its  extent,  where  eutares  formed  by  the  frontal, 
sphenoid,  and  malar  bones  may  be  seen ;  posteriorly  ia  the  sphenoidal 
fiiiiSure,  a- large  triangular  opening,  situated  between  the  greater  and 
smaller  wings  of  the  sphenoid,  and  transmitting  numerous  vessels 
and  nerves  before  enumerated. 

The  inferior  external  angle  is  also  open  in  the  greater  part  of  its 
extent.  The  oavity  of  the  orbit  here  communicates  with  tbe  zygo- 
matic fossa  by  a  long  narrow  slit,  called,  from  its  situation,  the 
tphe no- maxillary  fissure,  but  is  closed  in  &ont  by  the  union  between 
die  malar  and  maxillary  bones. 

The  base  of  the  orbit  is  open  and  quadrangular,  and  a  little 
broader  transversely  than  vertically ;  it  is  directed  forward  and  out- 
ward, being  cut,  as  it  were,  obliquely  outward  and  backward.  Its 
area  is  less  than  that  of  the  cavity  immediately  within,  all  four  of  its 
margins  being  bent,  aa  it  were,  inward.  Upon  the  superior  margin, 
will  be  observed  the  supra-orbital  foramen  or  notch  for  tho  passage 
of  the  supra-orbital  or  frontal  branch  of  the  ophthalmic  nerve.  The 
apex  corresponds  to  the  optic  foramen,  and  the  internal  extremity  of 
the  sphenoidal  fissurel  The  axit  of-  the  two  orbits,  as  already  inti- 
mated, are  not  parallel,  and  if  eouUnned  backward,  woald  cross  each 
other  npon  tbe  body  of  the  sphenoid  bone. 

Thb  Nasal  Catttibs. — Tbe  nasal  fo&sse  are  two  large  fissure-like 
eavitiefl  which  are  situated  above  the  roof  of  the  mouth  a^d  between 
the  orbits,  aad  extend  from  the  surface  of  the  face  to  the  pharynx. 
They  are  sepwrat^d  from  each  other  by  4  mediut  septum  which 
fonos  their  internal  wall ;  besides  which,  6ach  is.  considered  as 
having  an  external,  a  superior,  and  an  inferior  wall,  and  two  open- 
ings.* The  frontal'  ainnses,  ethmoidal  cells,  maxillary  stnnses,  and 
■phenoidal  cells,  are  also  continnations  of  tbe  same. 

*  For  tbtt  pnrpoM  of  atud jjng  them  fbiue  it  ia  Deooflui;  to  have  a  skall  mwo 
froa  heton  baelward,  a  little  to  od«  aide  of  tho  madian  lil^e,  au  u  to  leave  the 
Mptom  entire  npon  one  •Id«. 
11 
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The  iiiperior  wall  or  roof  is  arched,  and  extendB  from  the  anterior 
to  the  posterior  opening;  it  is  formed  by  the  nasal  bone  in  front,  the 
cribriform  plate  of  the  ethmoid  in  the  middle,  and  the  body  of  the 
sphenoid  behind. 

The  inferior  wall  or  floor  is  formed  by  the  palate  processes  of  the 
superior  maxillary  and  palate  bones,  and  is  nearly  horizontal ;  it  is 
much  broader  than  the  superior,  slightly  concave  from  side  to  side, 
and  rough  for  the  attachment  of  the  lining  membrane ;  near  its  ante- 
rior extremity  may  be  seen  tlie  superior  opening  of  the  anterior 
palatine  canal. 

The  internal  teall  or  nasal  septum  is  formed  by  the  nasal  plate  of 


bonE.    3.  The  DlhtDDMii:  iT»t,    *.  The  cribrKDnn  pUle  of  Ihr  ethmoid.    6,  l-iirt  n[  the  iplwna! 
m  the  rapfrifiT  I 

ae,    0.  Tlu  paUdav  |iror4H  of 
1  bf  ^TTKrra  Ahd  Apartumr  ftvr  lUmneoU  of  Ihe  olfb^orj 
nem.    b. 'Tho «uii«tloMni»tiui.    c,  A  pmbepMH!*  liitolbepon«rtnr*lhniolcl»ln!lLii.   d.  The ojn'niinj of 
the  ppbenfiMmJ  evlli  LdIq  ■Ibv  rinperloT  rnntue^    r.  TheephtmoiwlKEInafhrmmm.  /. 'niit  nhUle  toiHiuta 

^DUHw  uid  kttUrior  athmidd  rIIk  ;  the  triing  uW  kpertim  hsimeJIfttdj  vhotB  tba  tellar  Is  thv  opoulDg 
M  the  iiiulll«7  riniu.  i.  The  InfcilDF  tsrbliiitle  bne,  i,  t.  Tba  tehHor  nmtlii.  I,  L  A  prolia  fumei 
up  the  nunl  diut,  HbDvrlDf  the  .ll»ctlDti  of  th&tcuul.  Ths  uilaior  letlen  f ,  it,  ue  pliAd  Dtj  theailp» 
Hw  in»iUUr7  ^loDfl,  tbB  poeterlor  on  the  pftUt«  brme-  wu  The  Lnlenul  ptnjgoid  pl&t&  h.  Ill  hmmnb 
pEDcVi*  o.  Tla  nlEniKl  plerj^il  pUtfr  p,  He  ritiutlon  of  the  opeulnjf  of  the  IGutactalui  tnbiL  q^ 
The  pHleilor  i»laaiM  Amtnliu.  r,  Thtroofaf  the  left  orlilt.  f.  Tbe  DfiUe  fmmen.  I.  The  gnon  lir. 
Ibe  Uit  InrD  of  the  hilinwL  (umM  trut}  aumrlxl  inln  a  (brnme n  bj  the  deiMopineDl  of  ■  1llUe  ohku 
■ptculom  D^Unit  the  ulsriar  cIIbdU  pndu  In  Ibe  dde  oi;  e,  Uh  pllslUiT  IIH.    *.  Xbe  dlrae  it  poM* 


the  ethmoid  and  the  vomer ;  it  is  thin,  nearly  vertical  in  its  direction, 
inclining,  however,  very  frequently,  a  little  to  ooe  side,  generally  the 
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left,'  and  flxtenda  fhnta  the  roof  to  the  floor.  It  is,  htflmer,  defldent 
uteriorly  and  inferiorly,  but  oompleted  in  the  r«cent  state  b/  h 
tiian^alar  plate  of  fibro-cartilajgfi.  '     ■■     \- 

The  external  wall  is  formed  by  parts  of  the  ethmoid,  superior 
maxillarj,  lachrymal,  inferior  turbinate,  and  palate  bones,  and  pre- 
sents for  conBidcratioD,  commencing  above :  1,  a  smooth  plane  surface 
tenntnating  behind  in  a  small  curved  lamella,  called  the  superior 
Urbinate  or  spongy  bone  ;  2,  a  narrow  groove,  the  superior  meatus, 
litoated  behind  the  plane  surface  and  below  the  superior  turbinate 
bone,  comtminicating  with  the  posterior  ethmoidal  cells,  and  at  its 
posterior  termination  with  the  sphcno-palatine  foramen ;  3,  the 
middle  turbinate  bone  is  also  a  portion  of  the  ethmoid,  but  longer 
and  more  curved ;  4,  the  middle  meatus,  a  well-marlced  groove  placed 
beneath  the  middle  turbinate  bone,  and  communicating  in  front  with 
the  anterior  ethmoid  cells,  and  near  the  middle  with  the  maxillary 
antrum ;  5,  the  inferior  turbinate  bone  ;  6,  the  inferior  meatus,  or 
groove,  the  largest  of  the  three,  situated  between  the  preceding  bone 
and  the  floor  of  the  nose,  and  communicating  with  the  naaal  dnct, 
whose  orifice  is  placed  close  beneath  the  margin  of  the  turbinate  bone 
uiterioriy. 

In  the  recent  state,  the  nasal  cftTitiei  are  lined  by  the  Schneidertao 
or  pituitary  membrane,  which,  however,  does  not  materially  alter 
the  general  configuration  of  the  parts,  except  tonarrow  the  forataiina 
that  open  into  the  meatuses. 

TaB  Fbontal,  Sfhbkoidal,  akd  Haxiu;abt  SiNiT8Be,'AitD  Eth- 
HOIDAL  Cblls. — The  frontal  si'rum*  are  cavities  Contained  in  the 
loirer  part  of  the  vertical  or  frontal  portion  of  the  frontal  bone. 
They  are  fonoed  by  «  bolgihg  forward  of  the  external  table  of '  the 
bone,  and  vary  in  liie  and  nnniber  at  different  agea  and  in  different 
indindoals.  As  a  general  nde,  they  consist  in  the  adult  of  two  ~or 
three  irregular  cells  or  compartments  on  each  side  of  the  median  line, 
capable  of  containing  altogether  about  a  drachm  of  flmd.  He  cells 
it  each  aid*  open  inte  each  other  and  into  the  anterior  ethmoidal  eells 
below,  bnt  not  into  those  of  the  opposito  side,  a  median  bony  septom 
separating  them.  In  the  recent  state,  they  are  lined  by  a  prolonga- 
tion of  the  nasal  mncoos  membrane,  whose  surface  they  thus  serre 
to  extend.  They  als^  increase  tt^e  strength  of  that  part  of  the  cranial 
waU  in  which  they  ar«  situated  without  adding  to  its  weight.  The 
latt«r  purpose,  however,  is  by  no  meanis  so  evident  in  man  as  in  some 
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of  the  inferifH^ftDiinals,  the  ox,  horse,  &c.,  for  example,  in  whom  thej 
conatituto  the  great  bulk  of  the  skull. 

These  cells  are  almost  entirely  wanting  in  infancy,  bnt  are  gradu- 
ally clevelopod  after  eight  or  ten  years,  and  attain  in  old  age  a  very 
large  sizo.* 

The  sphenoidal  cclle  or  sinuses  occupy  the  body  of  the  sphenoid 
bone  and  communicate  ia  front  with  the  posterior  nares.  Like  the 
preceding  they  are  wanting  in  young  subjects,  but  are  gradually 
developed  as  age  advances,  so  that,  after  middle  life,  they  occupy  the 
whole  of  the  body  of  the  bone,  and  aometimea  e?tend  even  into  the 
lesser  wings  and  into  tbe  orbital  process  of  the  palate  bone.  The 
number  of  these  cells  varies;  sometimes  there  are  two. or  three  on 
one  side  and  only  one  large  one  on  the  other,  and,  at  other  times, 
there  are  a  number  on  both  sides.  They  are  almost  always  separated 
by  a  bony  septum,  which,  however,  is  not  often  exactly  in  the  me- 
dian line. 

In  early  life,  the  anterior  wall  of  the  body  of  the  aphenoid  bone  is 
covered  in,  on  each  side  of  the  rostrum,  by  the  pyramidal  processes 
of  the  ethmoid,  and,  as  the  cells  in  each  become  developed,  those  of 
the  former  hone  communicate  with  the  cells  of  the  processes,  and 
through  them  with  the  nose ;  but  after  the  age  of  twenty-Eve  or  thirty, 
the  two  become  blended  with  each  other,  and  what  was  once  the 
pyramidal  process  is  then  a  part  of  the  anterior  wall  of  the  body 
of  the  ephenoid. 

Like  the  frontal,  the  sphenoidal  sinuses  are  lined  by  an  extension 
of  the  Schneiderian  membrane,  and  open  upon  each  side  of  the  ros- 
trum upon  a  level  with  the  superior  meatus  of  the  nose. 

The  maxillary  sinus,  or  antrum,  has  been  already  noticed  in  con- 
nection with  the  superior  maxilla,  in  the  body  of  which  it  ia  situated. 
It  is  earlier  in  its  development  than  cither  of  the  preceding,  being 
present  at  birth,  and  does  not  seem  to  increase  much  in  size  after 
maturity.  It  is  lined  by  a  continuation  of  the  mucous  membrane  of 
the  nasal  fossm,  with  which  it  communicates  beneath  the  curved 
border  of  the  middle  turbinate  bone,  by  an  orifice  about  the  size  of  a 
crow-quill;  in  the  skeleton  state  this  opening  is  much  larger. 


*  In  the  Mueeum  of  tbe  Universit;  of  Lauisville  is  a  skull,  taken  froin  an 
idiot  boy  atioat  Bisteen  or  eigbtoen  jears  of  age,  in  whicli  the  frontal  elnusee  are 
veij  large,  and  extend  outward  over  the  orbital  arch  &s  far  aa  the  oummon cement 
of  the  temporal  ridge.  They  are  formed  entirely  by  the  Beporntion  of  the  inter- 
nal table  of  the  bone  from  the  estemal,  there  beijig  no  Buporoiliary  promineDcee 
whatever. 


THt  IHTB^IOA  0»  THI  SKVLL.  ^  16fi     • 

The  dimmj^  eeUt  tn  kita&t«d  iir  tW  jBttral^Uaw  of  tSPk*  ■ 
ttbmtiHl  bone,' in  which  connection  thej  hsfe  Alrtftdy  been  .Daen* 
tioned.  ,The7  do  not  all  comm^ibicate  in^  eftoh  other,  baf  ali  di- 
Tided  into  an  antarior  and  a  poBtorior  Bet;  the  forvet,  lai'gva&d 
nmBeroos,  open  into  the  frontal  sinus  qnd  middle  nasal  meatos  in 
front  bj  a  large  fonnel-shapcd  passage  (tnfiindibuliim) ;  the  ^batfliior  ^ 
are  smaU  and  communicate  with>the  superior  meatus.  They  are 
liaed  by  a  oontiiuiatioD  of  the  nasjil  mucous  membrane.  e 

Selati9e  3iie«'iif  the  Cranium  and  Face. — The  brain  being  the      » 
oi^an  of  intelligence  and  the  face  the  seat  of  the  senses,  the-reUtUre 
darelopmeitt  of  the  cranium  marks  the  position  of  the  difierent  rer* 
tcbrate  animals  in  the  scale  of  animal  creation,  and  reaches  its  high- 
est point  in  the  human  family.     But  very  great  difference^ exist       % 
among  indiridoals  of  the  same  class,  and  these  are  to  some  extent 
indicated  by  diferenoes '  in  what  is  called  the  foetal  ai^h.    Thj^ 
angle,  fint  propbaed  by  Oamper,  is  measnred  by  two  lines,  one  , 
drawn  from  the  anterior  margin  of  the  npper  jaw  to  the  most  promi- 
nent part  of  the  forehead,  and  the  other  from   the  middle  of  the 
external  oppning  of  the  ear  to  the  lower  edge  of  the  nasal  opening 
in  front,  and  a  little  beyond  to  the  preceding.     The  two'annezed 
plates,  taken  from  Morton's  Anatomy,  exhibit  the  exact  poaitioa 


IblMtl  uifl*] 


6S  these  lines,  and  also  the.  difference  between  the  angle  in  tiie  Oan- 
casian  and  American  races. 

Aecordiog  to  Dr.  M6rton'B  measarements  the  fwual  angle  of  the 
Cancasian  is  about  SO'^,  sometimes  rising  as  bigh  as  83°  or  85°,  and 
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%rely  faUin^  Aa  low  a8'75°.     In  the  negro,  the  average  ia  75°,  not 
often  faQing  to  70°,     The  Mongolian  is  about  77°,  but  the  Indian 


Kiutent  £^7pliui  iHftd, 


and  Malay  are  no  larger  than  the  negro.     According  to  the  same 
observer,  the  average  for  the  aborigines  of  America  is  75.5°. 

But,  aa  Dr.  Morton  very  justly  observes,  the  facial  angle  ia  by  no 
means  a  proper  criterion  of  mental  intelligence,  but  chiefly  showa 
the  projection  of  the  face  in  relation  to  tho  skuH  without  conveying 
the  least  idea  of  capacity  of  the  cranium,  which  is  often  the  same  in 
heads  of  very  diflferent  facial  angles  and  diameters.  "But  although 
a,  full  angle  is  no  proof  of  superior  intelligence,  the  converse  of  this 
ia  for  the  most  part  true;  for  a  very  contracted  angle,  whether  in 
nations  or  individuals,  is  generally  accompanied  by  a  low  grade  of 
mental  development.  Thus,  in  most  aarage  tribes,  the  face  is  pro- 
truded at  the  expense  of  the  head ;  while,  in  the  idiot,  this  disparity 
ia  often  yet  more  remarkable,  and  even  exceeds  that  of  acme  of  the 
monkey  tribea." 

Form  of  the  Skdli.. — The  form  of  the  skull  and  capacity  of  tho 
cranial  cavity  present  some  remarkable  dissimilarities  in  the  five 
races  of  the  human  family,  the  principal  of  which  are  thus  summed 
up  by  Dr.  Morton.* 

I.  The  Caucasian  race  baa  &  large  oval  skull  and  a  face  small  in 
proportion.  The  naaal  bones  are  arched  and  narrow,  the  zygomse 
small  and  receding,  the  chin  full,  and  tho  teeth  vertical,  with  a  facial 

*  Sj»t«m  of  Humaa  Auatom;. 
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ftDgle  of  60^.  >  Tbere  is  %  barmoiij.  of  prq>ortioi»  fif  the  cranidl^*' 
Btmcture  of  this  race  which  is  eomparativdj  rare  in  anj  of  the  * 

others.  ^  >';''•        ^  '   -^  '• 

2;  Tl^e  ^Mongolian  raee.^In  the  JBllwgolian  ja|ali%i|ii  the  s^p  is 
oblong-oyaly  rather  flattened  at  the  sides,  with  a  low  forehead,  and  a 
Tery  broad  and  full  occipital  regimi.  The  naaal*  bones  4il  brpad 
and  depressed,  the  face  promm^^t,  the  jaw^lyrge,,  the  cheek- 
bones broad  and  flat,  and  th^  sjgomatid>  arches  Mpgl^d ;  *  the  f iicial     < 

^jgleisTT^  A.   * 

3.  The  Jfalajf  race  strongly  resembleMm  MongoUaiiw  The  he4d 
18  high  and  squared  or  roupded,  the  fdfchead  lofr,  the  f4c^  very 
broad  and  projecting^  the  teeth  sajient^  Ik  nose  flat;  facial  angle 

4.  The  Ameriean  race. — The  skull  of  the  American  IndOTn  is 
small  and  rounded,  with  a  receding  forehead,  vertical  occiput,  g^at 
width  between  the  parietal  bones,  largfj  salient  nose,  heavy  jaws  and 
teeth,  and  prominent  face ;  facial  &:ngle  Is  76°. 

5.  The  J^egro  race  is  remarkable  for  a  Tong  narrow  skull,  a  low 
forehead  and  coronal  region,  full  Occiput!,  short,  flat  nasal  bones, 
ponderous  mazillse,  large  teeth,  atid  projecting  face  ;Taciial. angle  75^. 

Capacity  of  the  Oraniwn. — The  average  capacity  of  the  cranial 
cavity  of  the  Caucasian  race,  deduced  from  an  examination  of  a  great 
number  of  skulls  by  Dr.  Morton,  is  about  ninety  cubic  inches,  with  a 
maximum  of  one  hundred  and  thirteen  cubic  inches,  the  latter  the 
head  of  a  German.  The  head  of  the  late  Mr.  Webst^,  however, 
exceeded  this  by  nine  cubic  inches,  measuring  one  hundred  and 
twenty-two  cubic  inches.  But  even  this  last  is  surpassed  by  a  skull 
in  the  museum  of  the  University  of  Lpuisville,  which  the  author, 
with  the  assistance  of  Prof.  B.  Silliman,  Jr.,  found  to  zi&easure 
125.t7  cubic  inches.*  This  last  is  the  skull  of  a  German  baker, 
who,  according  to  Prof.  Cobb,  of  the  Medical  College  of  Ohio,  by 
whon^  the  specimen  was  obtained,  except^  that  he  made  a  tolerably 

*  The  external  measurements  of  this  remorkahle  skull  are  as  follows : — 
Ote^iO'/rontal  diameter^  measured  from  the  forehead  ahout  an  inoh 

above  the  nasal  boss  to  the  most  prominent  point  of  the  occipal 

the  same  distance  aboye  the  external  occipital  protuberappe«       -  Bi  inches. 
Birparidal  diameter^    -  -  -  -  -  -   6J     " 

Vtrtioal  ddamder,  measured  from  the  anterior  part  of  the  sagittal 

suture  to  the  anterior  edge  of  the  ocoipitOHipinal  foramen,  -   6|      ** 

Ciratw^erenee,  -  -  -  -  -  -         ^-23J     •* 

Ofer  the  vertex  between  the  centres  of  the  auditory  meatuses,        •  14}     " 
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good  loaf  of  bread,  gave  no  evidence  whatever  of  more  than  ordi- 
nary intelligence. 

Diameters  of  the  Cranium. — Dr.  Morton  gives  the  average  exter- 
nal diametera  of  the  European  and  anglo* American  skullB  as  fol- 
lows : — 

Longitudinal  or  occipito-frontal  diameter,  measnred  be- 
tween the  most  prominent  part  of  the  frontal  bone 
(generally  between  the  superciliary  ridges)  and  the 
occipital  protuberance,  -  -  -  -   ^\  inches. 

Lateral  or  Bi-parielal  diameter,  measured  between  the 

parietal  protuberances,  -  -  -  -  5J      " 

Vertical  diameter,  meaflured  between  the  occipital  con- 
dyles below  and  the  top  of  the  vertex,  -  -  5        " 


THE  THORAX. 

The  thorax  is  a  bony  cage,  formed  by  the  soft  parts  into  a  close 
cavity  to  contain  the  central  organs  of  circulation  and  respiration. 
In  the  skeleton,  it  ia  composed  of  the  dorsal  vertcbrie,  the  sternum 
and  the  ribs,  with  their  terminal  cartilages.  The  vertebra  have 
been  already  described. 


THE  STERNUM. 


The  sternnm,  or  breaat-bone  (Fig.  90),  constitutes  the  middle  an- 
terior part  of  the  thoracic  wall,  forming  a  shield  for  the  protection 
of  the  organs  within,  and  a  basis  of  support  for  the  ribs  and  clavi- 
cles, and  through  the  latter  for  the  superior  extremities.  It  belongs 
to  the  class  of  flat  bones,  and  measures  from  six  to  eight  inches  in 
length,  and  from  one  and  a  half  to  two  and  a  half  in  breadth ;  it  is 
directed  obliquely  from  above  downward  and  forward.  It  was  com- 
pared by  the  older  anatomists  to  a  gladiator's  sword  with  its  handle 
presenting  above.  Considering  as  one  the  several  pieces  of  which 
the  bono  is  coniposed  in  the  young  subject,  it  is  somewhat  triangu- 
lar, and  presents  two  surfaces,  three  borders,  and  an  extremity  or 
point. 

The  anterior  surface  ia  slightly  convex,  and  traversed  by  three  or 
four  transverae  lines  or  ridges  indicating  the  points  of  union  between 
the  original  pieces.     The  upp«rmost  of  these  lines  is  always  well- 
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awked,  lUd  the  mr&cfl  ilbore  differs  from  that  below  in  being 
sligbtlj  eonvex  trftnsversel;,  and  eoDoave  iki  e  vertiost  direction. 
Is  fset^  the  bone  oftenTonns  ■  decided  aagll  at  this  Kn*  \  the'^pper 
pirt  being  best  bach  as  it  were,  presents  the  appearance  of  a  frab- 
tnre.  ?%e  potterior  turface  does  BOt  differ- raateriallf  from  the 
tnterior  except,  in  being  shghtly  oonoaTC,  especisU;,  in  inany  in- 
stanceft,  in  a  vertieal  direction. 

The  two  lateral  borders  are  thick,  and  each  presents  seven  articu- 
lar pits  with  raiseii  margins  for  the  reception  of  the  extremities  of 
the  costal  cartilages.  Tbe  uppermost  of  these  cavities  is  placed 
near  the  corresponding  extremity  of  the  border,  is  shallower  than 
the  rest,  and  triangular;  it  is  separated  from  the  second,  which 
ia  situated  at  the  extremity  of  the  snporior  transverse  line,  by  a 
■early  straight  edge  at  least  an  inch  in  length.  Below  the  second, 
the  interspaces  are  lunated  and  become  rapidly  sinaller,  until  at  the 
lower  part  of  the  border,  they  form  only  a  narrow  septum  between 
the  pits.  The  superior  border  is  about  two  inches  and  a  half  in 
lengtb,  and  is  much  the  thickest  part  of  the  bone.  It  is  well  rounded, 
■lightly  lunated,  and  presents  at  each  extremity  a  large  depression, 
eooves  an tero- posteriorly,  for  articulation  with  the  clavicle.  The 
poittt  or  extreviity  of  the  bone  generally  remains  Cartilaginous  to  an 
tdTanced  age,  and  is  commonly  called  the  enaiform*  or  xiphoid-^ 
eariilagr.  In  siec,  shape,  and  direction,  it  varies  remarkably  in 
different  individuals;  sometimes  it  is  bifurcated,  sometimes  per- 
forated, often  short  and  blunt,  and  at  other  times  long,  thin,  and 
narrow,  bent  to  one  side,  or  curved  in  an  anterior  or  posterior  di- 
rection. 

The  sternum  is  composed  of  an  open,  spongy,  or  diploic  substance, 
ineloscd  between  two  thin  tables  of  compact  tissue.  It  is  developed 
from  five  points,  forming  as  many  separate  pieces,  which  unite  suc- 
eeasively  from  below  upward.  Sometimes  one  or  more  of  these 
[ueccs  is  developed  from  two  lateral  points,  which  accounts  for  tbe 
Tertical  cKrision,  and  also  for  the  presence  of  largb  foramina  often 
fonad  occapjing  the  middle  lower  part  of  tbe  bone.  -  The  first  ossific 
ptHDt  is  discovered  ahoot  the  sixth  month  of  fcetal  life^  hut  the  bone 
is  not  entirely  completed,  by  the  nnion  of  the  sereral  pieces,  antil 
the  thirtieth  or  fortieth  year.  Union  at  the  snperior  transverse 
Kne  ia  the  last  to  take  placej  and  often  entirely  fails.  The  ensiform 
cartilage  begins  to  ossify  between  the  second  and  fifteenth  year, 

*  Aifir,  a  nroid.  t  H'^oi,  >  iword. 
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varjing  m  different  inOividuals,  anil  often  remaining  tlirough  life 
only  partially  completed. 

The  sternum  articulates  vith   the  cl&viclcs   and  vitli   fourteen 
costal  cartilages,  seven  on  each  side. 


THE  RIDS. 


L 


The  ribs  or  costse,  the  long  flat  bars  of  the  thoracic  cage,  are 
curved  and  somewhat  twisted,  and  extend  on  each  side  from  the 
dorsal  vertebrffi  obliquely  downward  and  forward  toward  the  ster- 
num, to  whose  lateral  borders  they  are  prolonged  by  the  costal  car- 
tilages. They  are  twelve  in  number  on  each  aide,  rarely  varying 
in  this  respect;  and  in  designating  them  numerically,  the  uppermoat 
is  always  taken  as  the  starting-point.  The  first  seven  are  often 
termed  the  true,  and  the  last  five  the  false  ribs,  because  the  former 
are  provided  witb  separate  ar- 
ticular pits  on  the  sternum. 
The  last  two,  having  their  an- 
terior extremities  unattached, 
are  sometimes  called  the  Jloat- 
inff  riba. 

The  ribs  ore  arranged  one 
above  another  and  incline  ob- 
liquely from  the  spinal  column, 
the  degree  of  obliquity  increas- 
ing successively  from  the  first  to 
the  twelfth.  In  consequence  of 
this,  the  included  intercostal 
spaces  are  broader  in  front  than 
behind,  especially  the  first.  The 
length  of  the  ribs  increases  from 
the  first  to  the  eighth,  below 
which  it  rapidly  diminishes. 
Their  breadth,  which  is  always 
greatest  anteriorly,  gradually 
decreases  from  the  first  to  the 
Their  curvature  is  not 
regular,  the  posterior  part  of 
each  representing  tho  segment 
of  a  much  smaller  circle  than 
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ike  anterior,  bat  in  general  it  dimilUBheB  from  the  first  to  the 
twelfth.  Besides  this  oarvatare, -each  rib  has  a  slight  twist,  i^hose 
oommMiceinent  po8^rior}y,  constitutes  what  is  oalled  the  angle  of 
the  rib. 

Bach  rib  presents  an  internal  and  i^n  external  smface;  two  bor- 
ders, and  two.  extremities. 

The  esA&mai  9mrface  is  irregularly  .convex,  and,  within  one  and 
a  half  or  two  inches  of  the  posterior  extremity,  presents  an  oblique 
transTerse  line  corresponding  to  tbo  angle,  and,  near  the  anterior 
extremity,  a  faintly-marked  ridge  indicating  the  attachment  of  the 
great  serrate  muscle.  The  tn^^nMrf  9uffae&i%  smqoth  and  concave, 
sad  presenlB,  near  t^^  inferior  edge  anteriorly,,  the  continuation  of 
the  groove  found  upon  the  lower  border.  The  superior  border  is 
curved,  thick,  and  rounded ;  upon  it  may  be/se^n  traces  of  an  inter-* 
ual  and  an  external  lip  or  ridge.  The  inferior  harder  \l9A  a  greater 
curvature  than  the  superior ;  is  thin  and  sharp  anteriorly,  but 
grooved  in  the  posterior  two-thirds  of  its  extent  for  the  intercostal 
vessels  and  nerves.  The  two  margins  or  lips  of  the  groove  give 
attachment  to  the  superficial  and  deep  intercostal  inusclfes. 

The  poeUrior  extremity  oi  i\ie  rib  is  expanded  into  a  Small  oval 
hemd^  and  presents  a  transverse  ridge  separating  two  smooth' facets, 
of  which  the  inferior  is  the  larger,  for  articulation  Ivith  the  half  pits 
upon  the  sides  oi  the  dorsal  vertebra.  Just  beyond  the  head,  the  rib 
is  constricted  into  a  neeh^  external  to  which  is  an  eminence,  called  tho 
t¥berele^  for  articulation.with  the  extremity  of  the  transverse  process 
of  the  lower  of  the  two  vertebrae  between  which  the  head  is  placed*. 

The  anterior  extremity  is  bro^d  but  not  yery  thick,  ]ind  grooved 
for  the  reception  of  the  extremity  of  the  costal  cartilage.: 

The  firei  rib  is  the  shortest  and  broadest,  and  is  curved  only  in  the 
direction  of  its  edges,  its  two  surfaces  being  flat.  As  it  b  the  shortest 
its  curvature  is  the  greatest.  Its  head  is  small,  and  presents  but  a 
single  articulating  facet ;  its  neck  is  long  and  cylindrical ;  its  tubercle 
prominent  and  placed  upon  the  edge  of  the  bone;  its  anterior  ex- 
tremity very  broad,  and  often  joined  to  the  sternum  without  any 
intervening  cartilage.  Its  superior  surface  looks  directly  upward, 
and  is  crossed  about  the  middle  by  an  oblique  ridge  or  eminence, 
which  gives  attachment  to  the  anterior  scalene  muscle,  and  sepa- 
rates two  superficial  grooves  for  the  subclavian  artery  and  vein. 

The  §ecand  ribia  nearly  twice  as  long  as  the  first,  but  not  so  broad ; 
it  is  destitute'  of  any  twist,  and  presents,  upon  its  superior  surface. 
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vhicli  incliiK^s  a  little  outward  and  forward,  a  rough  etnineoce  for 
the  attachment  of  the  posterior  scalene  muscle. 

The  eleventh  and  twelfth  ribs,  the  only  ones  remaining  that  require 
separate  mention,  are  the  least  curved  and  the  narrowest  of  alh 
Their  heads  present  but  one  articular  surface;  they  have  no  grooTe, 
and  their  anterior  eittremitiea  are  free,  sharp,  and  pointed.  They 
differ  from  each  other  only  in  their  length,  the  twelfth  being  much 
the  shorter. 

The  ribs  belong  to  the  class  of  hroad  bones,  and,  therefore,  have 
no  medullary  canal.  The  body  of  the  bone  is  developed  from  a  single 
point  of  ossification,  which  makes  its  appearance  early  in  foetal  life, 
80  that  at  birth  nearly  the  vrhole  length  of  the  bone  is  complete. 
The  articular  facets  of  the  head  and  tubercle  are  developed  each 
from  a  single  ossific  point,  which  does  not  appear  before  the  fifteenth 
or  eisteenth  year. 


THE  COSTAL  CARTILAGES. 

The  costal  cartilages  eke  out  the  ribs  anteriorly,  and  add  very 
greatly  to  their  elasticity  and  mobility.  Those  of  the  true  ribs  reach 
the  lateral  borders  of  the  sternum,  those  of  the  eighth,  ninth,  and 
tenth  extend  only  to  the  lower  bonter  of  the  cartilage  above,  while 
those  of  the  eleventh  and  twelfth  form  only  small  tips  to  these  bones. 
They  increase  in  length  successively  from  the  first  to  the  seventh, 
beyond  which  they  gradually  diminish.  In  size  and  shape  they  cor- 
respond very  nearly  to  the  ribs,  but  their  direction  is  somewhat  dif- 
ferent; the  first  and  second  incline  a  very  little  downward,  while  all 
the  others,  with  exception  of  the  last  one  or  two,  ascend  obliquely, 
the  degree  of  ascent  increasing  successively  from  above. 

It  is  not  unusual  to  find  the  cartilages  ossified  in  old  subjects,  and 
this  is  more  particularly  the  case  in  regard  to  the  first. 


GENERAL  CHARACTERS  OF  THE  THORAX. 

The  thorax  is  situated  at  the  upper  part  of  the  trunk,  and,  as 
before  mentioned,  incloses  the  principal  organs  of  respiration  and 
circulation.  In  situation,  sizs,  and  structure,  it  holds  a  middle  place 
between  the  other  great  cavities,  the  cranium  and  abdomen.  Its 
ma  is  subject  to  great  variety  in  different  individuals,  but  is  gene- 
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rally  greater  in  the  male  than  in  the  female.  In  shape,  it  resembles 
a  cone  flattened  from  before  backward,  wjth  its  base  below  and  sammit 
above,  but  in  females  aocostomed  to  tight  Ucing  it  is  more  of  a 
ejlindroid  figote.  It  presents,  externally,  an  anterior,  posterior, 
and  two  lateral  Burfaces. 

Th%(BmUrior  tuffaee  inclines:  obliquely  from  above  downward  and 
forwaM,  and  ia-lbore'ptominent  in  the  female  than,  in  the  male.  The 
p<mUrhr  iutfaee  is  almost  vertical  in  its  direction,  and  presents  npon 
each  aide  of  the  spinal  column  a  broad  gutter,  limited  externally  by 
the  angles  of  the  ribs,  broader  below  than  above,  and  occupied  by 
the  apinal  muscles.  The  lateral  sutfaees  are  promio^ent  and  convex, 
and  dddost  regidarly  oblique  in  their  inclination  from  above  down- 
ward and  outward. 

The  inieriar  of'  the  thorax  is  also  divisible  into  four  surfaces, 
whose-ooncavilles' correspond  to  the  convexities  of  the  external, 
except  along  the  pcfsterior  wall,  where  the  IkkUos  pf  the  vertebrse 
form  an  incomplete  s^ptuni  which  divides  the  cavity,  and  forms 
upon  each  side  H  deep  groove  for  the  lodgement  of  the  i^sterior 
rounded  borders  of  the  lungs*.  ^  -  ^ 

The  oose  of  the  thorax  id  cut,  as  it  were,  obliquely  from^)>efore 
backward  and  downward,  and  presents  a  la)rgO,  transversely  elongated 
opeiiing,  whofte  circumference  is  formed  by  the  last  dorsal  teittebra, 
the  lower  extremity  of  the  sternum,  the  cartilages  of  the  false  ribs, 
and  the  bodies  of  the*  twelfth.  In  the  recent  state,  the  diaphragm 
closes  this  opening  and  forms  the  septum  between  the  thoradiq  and 
abdominal  cavities.  In  consequence  of  the  obliquity  of  the  base, 
the  anterior  wall  of  the  thorax  is  much  shorter  than  the-  posterior  or 
the  two  lateral. 

The  9ummtt  of  the  thorax  is  t)*uncated^  and  inclined  from  behind 
forward  and  a  little  downward.  It  presents  a  transversely  oval 
opening,  formed  by  the  first  rib  upon  each  pide;  the  superior  margin 
of  the  sternum  in  front,  and  the  body  of  the  first  dorlial  vertebra 
behind.  Through  this  opening  pass  the  trachea,  oesophagus,  and 
numerous  large  bloodvessels  and>  nerves.  In  the  recent  state,  the 
plane  of  this  opening  does  not  limit  the  cavity  of  the  thorax  above, 
for  the  longs  extend  hardly  less  than  two  inches  higher  than  the 
margin  of  the  first  rib. 
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THE  SUPERIOR  EXTREMITIES. 

The  two  superior  extremities  nre  attached  to  the  upper  later*! 

irts  of  the  thorax,  and  consist  of  the  shoulder,  arm,  forearm,  and 

Mnd.     The   shoulder  is   formed  by  two  bones,  the  clayicla   md 

scapula. 


THB  CLAVICLE. 

'  The  clavicle,*  the  Bbortest  long  bone  in  the  bodj,  forma  the  anterior 
»rt  of  the  flhouldcr,  and  is  situated  at  the  upper  front  part  of  the 
Fthorax,  extending  nearly  horizontally  from  the  sternum  to  the  scapula. 
Its  size,  which  varies  greatly  in  different  indivi- 
*  duals,  is  always  relative  to  the  muscular  develop- 

ment of  the  corresponding  limb.  Its  shape  is 
very  irregular,  being  triangular  prismatic  in  the 
internal  two-thirda  of  its  extent,  Battened  from 
above  downward  toward  its  external  extremity, 
and  curved  horizontally  like  the  italic  letter  /. 
Its  tuperior  surface  is  almost  Bubcutaneous, 
broader  externally  than  internally,  and  marked 
in  the  latter  situation  by  a  slight  elevation  for 
the  attachment  of  the  sterno-cleido-mastoid  mus- 
cle. The  J7tfenor8«rfacc,also  broader  externally, 
presents  near  the  internal  extremity  a  rough  tu- 
bercle for  the  attachment  of  the  costo- clavicular 
ligament,  and  near  the  external,  a  similar  one  for 
the  coraco-claiicular  ligament.  About  the  middle 
of  this  surface  may  also  be  seen  the  nutritious 
foramen  and  a  longitudinal  groove  for  the  inser- 
tion of  the  subclavian  muscle.  The  anterior 
border  is  thick  and  convex  internally,  whore  it 
rtancigiirtbiiiRtid*.  I.  gives  origin  to  the  great  pectoral  muscle,  and 
f^t^t^mJi"!*'^^  narrow  and  concave  externally  for  the  attachment 
«t»mcMd..i<iouriigiinniii.  of  the  deltoid.  The  posterior  border  is  large, 
L^^^^P^^iorljm'o*  rounded,  smooth,  and  concave  internally,  but  ex- 
oi*,  tartwTB  tiir  tho  .lib-  temally  narrow,  convex,  and  rough,  for  the  i| 
urikntfuriiiD  Bcmmiui..  tiou  of  the  trapczius  muscle. 
•  Clavit,  a  key. 
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The  fyiMmal  or  ttemal  eztrettiity  ia  prbmatio,  thick,  ud  Btroog, 
tnd  preseots  ft  txiuigalar  Bmootfa  Bwfaee,  oonoave  Kntero-posjeriorly, 
ind  eonvez  tranbVersely,.  f«r  artionlation  irlth'  the  Btemnm.  The 
posterior  in&rior  <^  the  three  oomen  of  thia  extremity  is  very  ph>- 
DHAent.  The  extemai  or  teaputar  estrenity  u  vertiosll;^  flattened, 
ud  presents  afiarrow,  oblongs  and  oonvex  avrihee  for  articulation 
with'tfae  acromion  prooess. , 

The  Btraetnre  of  the  clavicle  is  lik^  that  of  long  'bones*  in  genera], 
bat  its  mednllar;  eanal  is  TerysmaU.  It  is  developed  jrom  a  single 
esseoQB  point,  that  makes  its  appearance  between  the  thirtieth  sod 
fbrtiethday  of  fotal  life,«i)d  at  hirth  the  twne  is  almost  completely 
fotmed.  ■     .  '• 


Fig.  62. 


.The  aeapola  or  sbotdd^r  blade  ia  sibiated  npon  ikt  npjpvt  part  of 
the  lateral  and  posterior  snrfaces  of  the  thorax,  eztendbg  Irom  the 
first  to  the  Mveath  |ib.  It  bdongs  to  tine  class  of  flat  bones,  is  thin 
ssd  triangolar,  and  presenta  tito 
aorfaees,  three  borders,  and  three 
an^es.  ' 

The  potUrior  or  dortal'fwfaet  is 
dirided  into  two  nneqoal  parts  by  a 
vertically  flattened  triangular  crest, 
called  the  afHiu  vf  the  tcapvia.  ~  It 
eonunflncea  abont  an  inch  above  the 
middle  of  the  posterior  border  of  the 
bone,  in  a  smooth  flattened  surface 
over  which  the  tendon  of  the  trape- 
lins  moade  glidee,  croeses  obliquely 
toward  the  anterior  superior  angle,' 
over  which  it  curves  to  form  abroad 
ikield-Iike  process  named  the  aero- 
miom.  33ie  spine  does  not,  however, 
qait«  reach  the  angle,  but  forms 
a  MMOtb  concave  border,  which 
■preada  oat  into  the  under  surface  of 
the  MroBiion.    The  posterior  edge, 

or  erest  of  the  apine,  ia  quite  thick 

foiaing  two  well-marked  lips,  which 

a  with  'the  margins'  of  the  acromion,  and  give  attach- 


rior  InnUr  vid  uif  U.  ^  GancvU  or  ■njirfr 
IrmpnUr  notch.  6.  AnUrlor  or  uJIUrj  nift»- 
(In.  a.  OlvHUotVltT.  I.Iiiarioruiil*.  V 
Ortfin  cf  liiBf  lM>d  of  trioaiK.  S.  Istanul  DT 
tvtabn]  bordv.    10.  Bploe.    11.  ^^b^qIm- 
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rnent  to  the  trapezius  and  deltoid  muscles.  The  acromion  is  flat 
and  irregularly  quadrilateral,  and  stands  forward  and  outward  behind 
and  above  the  shoulder-joint;  its  superficial  surface  looks  upward, 
outward,  and  backward,  and  is  rough,  convex,  and  subcutaneous ;  its 
deep  surface  is  smooth  and  concave,  and  looks  downward  and  for- 
ward; its  circumference  is  continuous  with  the  two  lips  of  the  spioe, 
and,  at  its  superior  internal  part,  presents  a  transversely  oval  facet 
for  articulation  with  the  clavicle. 

The  dorsal  surface  above  the  spine  is  convex,  but  forms  with  the 
superior  surface  of  the  latter  an  angular  ios&a.  [supraspinous  foisa), 
occupied  in  the  recent  state  by  the  supra-spinous  muscle.  Below  the 
spine,  the  surface  is  also  for  the  most  part  convex,  and  occupied  by 
the  infra-spinous  muscle ;  but,  near  the  internal  border,  it  presents  a 
broad  well-marked  longitudinal  excavation,  bounded  upon  itsouter  side 
by  a  narrow  ridge,  which  gives  origin  at  its  middle  to  the  small  teres 
muscle,  and  spreads  out  below  into  an  elongated  flat  surface  for  the 
attachment  of  the  larger  teres  muscle. 

The  concave  internal  surface  is  called  the  subscapular  fossa.  It 
is  marked  by  several  oblique  ridges,  and  almost  entirely  occupied  by 
the  subscapular  muscle. 

The  internal  or  vertebral  border,  the  bngest  of  the  three,  is  thin 
and  somewhat  curved,  and  gives  attachment  to  muscles  that  draw 
the  shoulder  backward ;  it  does  not  lie  parallel  with  the  spinal  column, 
but  inclines  downward  and  outward. 

The  superior  border  la  short  and  tbin,  and  intersected  by  a  deep 
notch  {the  supra-scapular  notch),  which  is  converted  into  a  foramen 
hy  a  ligament,  and  gives  passage  to  the  supra-scapular  nerve.  The 
coracoid  process  is  external  to  this  notch.  It  stands  up  from  the 
external  third  of  the  border  by  a  thick  broad  hose,  and,  curving  for- 
ward iind  outward,  terminates  in  a  rounded  blunt  extremity,  whose 
surface  is  smooth  and  concave  beneath,  where  it  overhangs  the 
shoulder-joint,  and  rough  superiorly  for  the  attachment  of  strong 
ligaments. 

The  external  or  axillary  border  is  thick,  and  slightly  grooved  upon 
its  inner  aspect  for  the  origin  of  a  part  of  the  great  teres  muscle. 
Near  its  superior  termination  is  a  roughness  for  tlie  attachment  of 
the  long  head  of  the  triceps  muscle. 

The  inferior  angle  is  acute  but  rounded,  and  la  covered  externally 
by  the  origin  of  the  greater  teres  muscle  and  by  the  margin  of  the 
latissimus  which  overlaps  it,  and  is  often  attached  to  it  by  a  small 
fleshy  slip.     The  internal  or  superior  Is  nearly  a  right  angle,  and 
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preMntB  vpoD'itB  mner  jupect  a  rbngh  impeeauoa  for  the  ineertioQ 

of  the  elevator  miucle  of  the  Bcapolo. 
The  cxCenoZ  or  anterior  angle  forma  th«  head  of  the  scapnla, 

vludi  ifl  Bopported  bj  a  hrowl  ntek.  It  is  thick,  elongated  from 
tbove  downward,  aod  excavated  for  articulation  with  the  head  of  the 
humenis.  The  excavated  surface,  termed  the  glenoid  cavity,  or  fogga, 
is  verj  shallow,  smooth,  and  of  an  oval  shape,  the  large  end  of  the 
oral  presenting  inferiorly.  In  the  recent  state,  this  cavity  is  deep- 
ened  bj  the  articular  cartilage,  which  is  thinnest  at  the  centre,  and 
hj  the  tendon  of  the  long  head  of  the  btcepa  muscle,  vhioh  forms  a 
fibrons  ring  npon  the  circumference. 

The  scapula  articulates  with  the  clavicle  and  humerm.  It  la  de- 
Tcloped  from  six  points  of  ossification,  two  for  the  acromion,  and  one 
for  the  bod/,  the  coracoid  process,  the  internal  border,  and  the  infe- 
rior angle.  Although  one  of  the  earliest  bonea  in  which  ossification 
commences,  it  is  not  entirel;  completed  antil  about  the  fifteenth  year, 
when  the  coracoid  process  becomes  joined  to  the  bod;  of  tho  bone. 

THK   HDMEKUS. 

The  humerus  is  situated  between  the  scapula  and  the  bones  of  the 
forearm.  It  belongs  to  the  class  of  long  bones,  and  is  divided  into 
a  sbkft  and  two  extreraitiea. 

The  body  or  ihe^ft  is  irregularly  oyliddrical,  somewhat  flattened 
below,  and'  i^ightly  twisted  npoa  tts^  at  its  middle.  .  Upon  its 
anterior  aspect  above  ia  a  well-marked  groove,  directed  downward 
and.  ft  little  outward,  and  reachisg  as  far  as  the  middle  third  of 
the  bone ;  this  is  the  bicipital  groove,  so  called  from  its  lodging  the 
.  long  tendon  of  the  biceps  muscle.  Its  sides. are  prominent  and 
rot^h,  and  give  attachment  to  muscles,  the  anterior  to  the  great 
pectoral,  and  the  posterior  to  the  common  tendon  of  .the  latitsimos 
and  greater  teres.  Internal  to  the  lower  part  of  the  groove  is  the , 
Mtritioiia  foramen  leading  obliquely  downward  into.th«  interior  of 
the  bone  ;  and,  upon  its  external  side,  near  the  piiddle.of  the  bone, 
a  rongh  V-shaped  eminence  for  the  ioBertion  of  the'  deltoid  muscle. 
Below  the  middle  of  the  bone  the  anterior  surface  is  broad,  and 
divided  by  a  blunt  vertical  riilge  into  two  lateral  planes, -the  internal 
iooldDg  forward  and  inward,  and  the  external  forward  and  oatwud. 
The  posterior  surface  is  narrow  and  ronnded  above,  hut  broad  below, 
and,  owing  to  the  torsion  of  the  hone,  leoks  a  little  inward  above, 
and  outward  below.  The  division  between  these  two  portions  is 
IB 
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marked  by  an  oblique  groove  that  lodges  the  musculo-epiaal  netre 
and  accompanying  artery. 

Tho  two  borderi,  separating  the  anterior  and  posterior  surfaces, 
are  prominent  only  in  the  lower  half  of  the 
Fig,  93.  bono;    they   are   continuous   with    the   con- 

dyles of  the  inferior  extremity,  are  rough  and 
givQ  attachment  to  muscles,  and  to  a  strong 
aponenroBis,  that  separates  the  muscles  of  tho 
fore  and  back  parts  of  the  arm. 

The  superior  extretnift/  is  the  largest  part 
of  the  bone,  and  presents  (1)  a  smooth,  con- 
vexj  articular  eminence  called  the  fiead  of  the 
liumerus,  (2)  a  circular  groove  circumscribing 
the  head,  improperly  called  the  anat&mieat 
neck,  (3)  a  greater  and  smaller  tuberoiitt/,  and 
(4)  a  constriction  supporting  the  whole,  named 
the  surgieal  neek. 

The  head  of  the  hone  is  placed  oblii|uely  to 
the  axis  of  the  shaft;  it  is  smooth,  and  regularly 
convex,  forming  abont  one-third  of  a  sphere, 
and,  in  the  decent  state,  covered  with  cartilage 
for  articulation  with  the  scapula.     The  ana- 
tomical neck   is  merely  a  superficial  furrow 
circumscribing   the   articular   surface.      The 
twherosiiies  are  two  rough  eminences  terminat- 
ing tho  mArgins  of  the  bicipital  groove  above, 
iwnr.  -i.     and  placed  upon  a  line  with  the  shaft  of  the 
M  3.  •"     bone ;    the  greater  of  the  two  is  estemal  and 
BlHriiiii     posterior,  and  marked  by  three  small  facets 
e.u»[    ^°''  *^^  attachment  of  the  supra  and  infra- 
lonu.for    spinous  Bud  Small  teres  muscles;  the  smaller, 
more  rounded   and   prominent,  and  situated 
anterior  to  the  groove,  gives  insertion  to  the 
subscapular  mnscle.    The  surgic^  neck  is  the 
constricted  part  of  the  bone  by  which  the  head 
joins  tbe  shaft. 

The  inferior  extremity  of  the  humerna  is 

flattened  from  before  backward,  and  carved 

a  little  forward.     It  presents  two  condyle8,-an 

articular  surface,  and  two  excavations  called, 

respectively,  the  olecranoid  and  coronoid  cavities. 
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The  condyles  are  two  rough  promineneea  for  the  attachment  of 
muEcies  and  the  lateral  ligaments  of  the  elbow-joint;  they  are  situated 
spon  the  inner  and  outer  aspect  of  the  bone  at  the  inferior  termination 
of  its  lateral  borders.  The  internal  is  larger  than  the  ejrternal,  and 
inclines  a  little  backward.  Both  ar«  readily  felt  through  the  skin, 
and  form  important  aids  in  the  diagnosis  of  affections  of  the  joint.    - 

The  artUular  aurfave,  situated  between  and  somewhat  below  the 
condyles,  is  smooth,  transversely  elongated,  and  divided  by  an  ob- 
lique antero-poeterior  furrow  into  a  greater  and  emaller  head,  or 
trochlea,  of  which  the  former  is  internal,  and  the  latter  extehial. 

The  greater  trochlea  ia  elongated  and  convex  from  before  back-' 
ward,  but  concave  from  side  to  side,  presenting  a  genuine  pulley- 
like  surface,  whoGe  internal  border,  however,  is  much  more  promi- 
nent than  the  external.  The  greater  sigmoid  notch  of  the  ulna 
corresponds  to  this  surface.  The  smaller  trochlea,  more  properly 
a  hitui,  is  oblong  in  an  antero-posterior  direction,  but  regularly 
convex  for  articulation  with  the  cup-like  cavity  of  the  radius. 

The  coronoid,  or  anterior  sigmoid  cavity,  is  a  small  depression 
Qpon  the  anterior  surface  of  the  I>one  immediately  above  the  troch- 
lea- It  is  intended  for  the  reception  of  the  coronoid  process  of  the 
ulna  in  flexion  of  the  forearm. 

The  oiecranoid,  or  posterior  eiij-moid  cavity,  is  situated  upon  the 
post«rior  SBpeet  of  the  booe  directly  .eppeaite  the  preceding,  from 
which  it  ia  Beparafied  by  %  thin  ton;  septom  which  is.  oft^  incom- 
plete. It  is  quite  large,  ud  reoeires  the  olecranon  of  tly  ulna  in 
eztemioQ  of  the  forearm. 

The  hnmenu  is  like  «11  otheF  Ipng  bones  in  the  arrangement  of 
ita  eaacellated  and  compact  substancs.  It  is  devfiloped  from  seven 
OMific  points^  one  for  the  shaft,  the  head,  the  greater  tuberosity,  and 
ime  for  each  of  the  condyles  and  the  heads.  The  p^oint  for  the  shaft 
^tpeara  about  the  thir^-fifth  or  fortieth  day^  of  fcetallife,  and  at  birth 
this  part  of  the  bone  is  ahsost  completed,  bat  the  different  points  are 
not  entirely  consolidated  until  the  fifteenth  or  twentieth  je'ar. 


.T^B  FOBXABM. 

The  forerirm  is  sitnsted  betwton  tbe  wm  and  hand;  it  cdmisttf  of 
two  long  boBeSj'the  ulna  ani  ndina, -vhich  Are  placed  md«  by  side,  . 
the  fonner  internal  tind  the  latter  eiternaJ. 

The   ULBA  i»  long,  nnsymimetrieal,  larger   abore   than   below^ 
^hdy  twisted  npoo'  its  a^,  and  cunred  a  little  forward. 


Fig.  94. 


AND   JOrST.=  . 

The  thaft  or  hody  of  the  bone  is  triangularly  prismatic,  and  pre- 
sents therefore,  three  surfaces,  which  gradually  narrow  from  above 
downward,  in  correspondence  with  the  diminishing  size  of  the  bone. 
The  anterior  surface  ia  smooth,  slightly  concave  from  side  to  side, 
and  marked  in  its  upper  third  by  the  nntritious  foramen,  which 
penetrates  oblifjuely  upward ;  the  posterior 
also  smooth,  bnt  somewhat  convex,  is  tra- 
versed throughout  its  whole  length  by  a  blunt 
ridge  for  the  attachment  of  muscles,  and,  in 
its  superior  part,  by  an  oblique  line,  which 
marks  off  a  small  triangular  surface  for  the 
insertion  of  the  anconeus  muscle;  the  inter- 
nal is  smooth  and  somewhat  depressed  above, 
but  rounded  below  where  it  is  almost  subcu- 
taneous. The  three  borders  separating  these 
surfaces  are  all  more  prominent  above  than 
below;  the  ezterjial  is  the  sharpest,  presents 
towards  the  radius,  and  gives  attachment  to 
the  inter-osBeoua  membrane;  the  anterior, 
smooth  and  rounded  above,  becomes  rough 
below,  where  it  terminates  in  the  styloid  pro- 
cess ;  the  posterior,  which  is  bifurcated  at  its 
commencement  and  quite  prominent  in  the 
upper  third  of  the  bone,  gradually  subsides, 
and  is  entirely  wanting  below. 

The  auperior  extremity  of  the  ulna  is  the 

largest  part  of  the  bone,  and   presents   two 

large  processes  called  the  olecranon  and  coro- 

noid,  and  two  articular  excavations  named  the 

r    greater  and  lesser  sigmoid  notches. 

The  clecranon  is  situated  superiorly  and  a 
little  posteriorly,  and  is,  in  fact,  the  continua- 
tion of  the  shaft  of  the  bone.  Its  anterior 
surface  forms  a  part  of  the  greater  sigmoid 
notch,  is  smooth  and  concave,  and  divided 
into  two  unequal  parts  by  a  vertical  ridge,  which  terminates  above 
by  a  pointed  extremity  received  into  the  olecranoid  cavity  of  the 
humerus;  its  posterior  surface  is  irregularly  convex,  smooth  above, 
and  rough  below  for  the  insertion  of  the  triceps  muscle.  The 
coronoid  process  is  situated  below  and  anterior  to  the  olecranon, 
from  which  it  is  separated  by  the  articular  cavity.     It  is  flattened 
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from  above  doWnwMd,  md  preBents  &  tupgrior,  «id  an  vifenor 
nufacei  the  former  Bmmth  ud  artionlar,  ^o  latter  toogh  for  the 
iiwertioD  ^  the  soterior  braolual  muMle.  Xt  hutwo  bordera,Ka 
mteraol,  wbidi  is  aneTen  for  the  insertitln.  of  ligaments,' and  an 
exUrnai  marked  by  a  amootb,  shaUow,  antero-poBterior  excavation, 
wbioh  is  .oalled  the  amaQer  f:^meid  eavHiy,  and  artionlatea  with  the 
dreiunfflrenoe  of  the  head  of  the  radius.  -  The  greater  aigmoid 
■notch  is  eituated  between  the  olecranon  and  ooronoid  procoBftes, 
and,  when  viewed  in  profile,  resembles  the  letter  C  Ita  surface  is 
smooth  and  dividod  into  two  lateral  parts  hj  the  vertical  ridge, 
which  coiTeaponds  to  the  groove  on  the  trochlea  of  tbe  hDmemi. 
At  the  bottom  of  the  notch  the  union  of  the  coronoid  and  olecranon 
processes  is  marked  by  a  transverse  line  or  ^oove. 

The  inferior  or  carpal  extremity  itt  small  and  formed  Into  a  ronnded 
head,  which  presents  two  articular  surfaces ;  one  is'cironlar,  slightly 
convex,  and  looks  <Iirectly  downward  for  contact  witk  the  fibro-  . 
earti}ag«  that  separatee  ^t  from  the  cnneifoim  bone ;  the  other  sitn- 
ated  npon  the  external  vide  of  the  head,  is  ohiong  fropi  before  beet 
ward,  smootbj  and  coqvex  for  ulicnlatioH  with  the  lower  extremity 
of  tiia  radios.  Froi%  the  inner  side  of  the  head,  the  ttyloid  proeeuy 
a  smaO  bat  well-marked  oytiDdrical  eminenoe  nearly  half  an  inch 
in  length,  projects  vertically  downwards  for  the  attachment  of  the 
internal  lateral  ligament  of  (be  wrist-joint.  Upon  the  outer  and 
posterior  side  of  the  root  of  this  process  is  a  conaiderikble  groove 
Mparmting  it  from  the  articnlsf  sarfaces. 

The  nlna  articulates  with  the  humerus,  radios,  and  cuneiform 
bone.  Its  fltrvctnre  is  similar  to  that  of  the  long  bones,  in  general. 
It  is  developed  from  three.  |iointB,  one  for  the  shaft  and  one  for 
each  extremity.  There  is  no  separate  ossific  point  for  the  ooronoid 
process. 

The  RiDiDB  is  situated  upon  the  outer  side  of  the  ulna,  and 
ifr  in  contact  with  it  above  and  below,  but  a  broad  interval,  called 
the  interosseous  spaee,  separates  the  two  thronghont  the  rest  of 
their  extent.  It  is  a  little  shorter  than  tbe  nlna,  and,  unlike  it, 
larger  below  than  above. 

The  hodjf  or  lA^  of  the  bone  is  triangular  prismatic,  slightly 
curved  externally,  and  presents  three  Burfaces  and  three  borders. 
The  anttrior  turfaee  looks  to  some  extent  internally,  is  broader  be- 
low than  above,  and- perforated  in  its  upper  third  by  the  nutritions 
foramen.     It  is  terminated  superiorly,  within  ab<mt  an  inch  of  the 
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Fig.  95. 


oorreaponding  extremity  of  the  bone,  by  a  large  oval  eminence  called 
the  bii-ipital  tuberoBilj/,  whose  posterior  half  ig  rough  for  the  inser- 
tion of  the  biceps  muacle,  and  the  anterior  smooth  for  the  gliding 
of  its  tendon.  The  posterior  'eurface  is  convex  above  and  below, 
bat  depressed  at  its  middle ;  tho  earternal  iB 
ronnded  and  smooth,  except  near  its  middle, 
where  tbere  is  a  roughness  for  the  insertion 
of  the  round  pronator  muscle.  Of  the  three 
borders,  the  anterior  and  posterior  are  blunt 
and  rounded,  but  the  internal  is  well-marked, 
and  directed  toward  tho  corresponding  border 
of  the  ulna ;  it  is  intended  for  the  attachment 
of  the  iater osseous  fibrous  membrane. 

The  superior  extremiti/  or  head  represents 
a  short  oblique  section  of  a  cylinder,  whose 
base  looks  upward.  It  is  smooth  and  slightly 
concave,  and  articulates  with  the  smaller  head 
of  the  humeroa.  The  circumference  is  circular, 
broadest  upon  its  inner  aspect,  smooth  and  con- 
vex throughout,  and  is  received  by  the  smaller 
sigmoid  notch  of  the  ulna.  Between  the  head 
and  bicipital  tubercle  is  a  slight  oonstrictian 
or  neck,  which  is  bent  a  little  outward. 

The  infgrior  extremity  is  broad  and  thick, 
and  presents  upon  its  lower  aspect  a  large, 
concave,  triangular  articular  surface,  divided 
Ruiinfet  tin*  of  ibe  rinht  by  a  very  alight  antero-posterior  ridge  into 
a.  A^niM  •rticnL.H^  n.^  tw  Unequal  parts,  of  which  the  external  cor- 
(■H  fcf  UK' uuuL  i.  NMk.  4.  responds  to  tho  scaphoid,  and  the  internal  to 
mm.  fl.  laxnionoftbeibort  the  Semilunar  bone.  Tho  circumference  of 
rf'^"'ur''iu^i^Jt'!^'tt^  *^^  articular  surface  is  marked  anteriorly  by 
imnoaMoiu  ugunent.  «.  ii-  somo  slight  inequalities  for  the  attachment 
AMw^ ^ rf'iii'tmri  of  t*^^  anterior  ligament  of  the  joint;  po^e- 
10,  etrioMtm™ii.  n.orociTM  riorltf,  by  several  vertical  and  oblique  grooves 
In  ihrir'oo™  to tLc  bMd"  fo^  the  tcodons  of  the  extensor  muscles  of  the 
fingers  and  thumb;  internally,  by  a  small  an- 
tero-posterior excavation,  called  the  semilunar  cavity,  for  articula- 
tion with  the  side  of  the  hea<i  of  the  ulna;  and  ertemally,  by  a 
short,  thick,  angular  eminence,  named  the  styloid  process,  to  which 
the  external  lateral  ligament  of  the  joint  is  attached. 
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The  radius  articulates  vith  (he  humerus,  tho  ulna,  and  the  carpus. 
Its  fitruoture  is  said  to  differ  from  that  of  the  ulna  in  poeseBsing  & 
greater  Jegroe  of  brittlenoss,  especially  in  tlie  lower  third  of  thf 
bone,  where  fractures  arc  most  apt  to  occur.  It  is  developed  from 
three  points  of  ossification,  namely,  one  for  each  extremity,  and  one 
for  the  shaft ;  tho  last  preceilca  tl^t  of  the  ulna  by  two  or/tWee 
days,  appearing  from  the  tbirty-Sfth  to  the  fortieth  day.  The  bone 
is  not  completed,  however,  before  the  ninth  or  tenth  year. 


The  hand  consists  of  three  parts,  the  carpus  or  wrist,  the  meta- 
cvpus,  and  the  fiogers.  In  studying  its  difTercnt  bonea  the  palmar 
Borface  is  considered  as  presenting  forward,  although  the  natural 
position  is  midway  between  pronation  and  supination.  In  this 
position  it  has  an  anterior  or  pulmar,  and  a  "posterior  or  dorsal 
Eorface,  an  external  or  radial,  and  an  internal  or  ulnar  border, 
a  carpal,  and  a  digital  extremity. 

The  cARpPS  or  wrist  is  situated  between  .the  forearm  and  the 
meUcarpus,  and  consists  of  eight  small  and  closely  articulated 
bones.  It  is  flattened  from  before  backward,  quadrilateral,  trans- 
versely elongated,  and  presents  two  surfaces  «nd  four  borders.  The 
anterior  turfai^c  is  transversely  concave  for  the  lodgement  of  the 
tendons  of  the  ftexor  muscles  of  the  fingers,  the  borders  of  the  con- 
earttj  being  formed,  in  a  great  measure)  by  two  eminences  on.  each 
aide,  irl^ch  give  attachment  to  the  annular  ligamentl;.  The  poaterior 
Hofaee  is  slightly  conreK,'  and  marked  onl^  by  the  Unea  indicating 
the  onion  of  the  several  bones.  The  superior  hordtr  is  convex  and 
smooth,  and  corresponds  to  the  lofrer  extremity  ef  the  forearm ;  the* 
ii^trior,  longer  than  the  superior,  is  irregular,  and  presents  five 
■mootk  facets  for  articnlatidn  with  the  five  metacarpal  bones  ;  the 
»xt4mal  or  radial,  and  the  internal  or  ulnar  border,  are  each  Khort 
and  uneven,  and  give  attachment  to  ligaments. 

When  joined  together  the  eight  bones  are  found  to  form  two  traqs- 
verw  roiTS,  each  consisting  nf  foutbones,  named  as  follows : — 

f  fl.  The  qcaphoid. 

First  or  npper  row,  commencing  at  J  2.  The  semilunar, 
tbe/adial'border  .     .    .     ^    .     -  |  3.  The  snneiform. 
•14.  The  pisiform. 


THE    BONES    ANB    JOINTS. 


{1.  Tbc  trapezium.  ' 
2.  The  trapezoid. 
3.  The  magnum. 
4.  The  unciform. 

The  METACARPUS  is  a  sort  of  osseous  grating  situa.ted  between  the 
carpus  and  the  fingers,  and  forming  the  central  square  part  of  the 
hand.  It  ia  quadrilateral  in  shape,  broader  below  than  above,  con- 
cave in  front,  convex  behind,  and  coneista  of  five  separate  bones 

Fig.  9G. 


9,  Matwsrpal  bona 

il,  Ibortb.  uid  flftb  meUcuFphl  bubt»   14. 
i.  tU  OjUM  proceu.    16.  Vlu,     17.  tU 
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called  metacarpal,  designated  numericallj,  which  are  first,  second, 
&c.,  counting  from  without.  AVith  the  exception  of  the  first,  these 
bones  are  placed  nearly  parallel,  side  by  side,  and  joined  together 
at  their  two  extremities,  but  separated  in  the  middle  by  spaces  which 
lodge  the  interosseous  muscles.  They  belong  to  the  class  of  long 
bones,  and  consist  each  of  a  body  and  two  extremities. 

The  body  is  triangular  prismatic,  and  curved  so  as  to  present  &  con 
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nrity  in  front  •nd  »  oorrespoDding  etmyejatj  betiiod.  The.  upper 
extreviity  is  duck  and  wedg^-Bhaped,  broader  -behiiid  than  .before, 
uid  prM«ibi  » 'enparior  aorfiMe  for  articulation  with  the  oarpos,  two 
lateral  Bufaces  for  contact  with  the  boue  on  each  side,  and  an  an' 
terior  and  a  poAtflrior  rough  sorface  for  the  attachment  of  ligamenta. 
^e  lov>er  trtremi^  orhtad  ie  oblong  from  before  backward,  amooth, 
eotffes,  flattened  laterally,  and  of  greater  extent- before  than  behind; 
■pen  each  aide  of  its  lateral  lurfaoeB  is  a  Tongh  concavky  for  liga^ 
BtentouB  attachments  Tbe)Erriffl«bv(»7>((I  (mm  belongs  to  the  thnmb^ 
and  is  placed  upon  a  plans  somewhat  anterior  to  the  others  from 
which  it  diverges  outwardly,  leaving  a  large  triangular-shaped  inter- 
osseous space  between  it  and  the  next.  Its  separate  position  is  con- 
nected with  the  opposition  of  the  thumb  in  reference  to  the  rest  of 
the  hand.  It  is  the  shortest  and  tbickeat  of  the  group ;  its  body  is 
flattened  from  before  h(ickward;  its  carpal  extremity  is  amooth,  con- 
cave from  before  backward,  but  convex  tranaverselj,  corresponding 
thus  to  the  surface  upon  the  trapezium  which  is  concave  and  convex 
in  the  rererse  order.' 

The  leeond  and  tAmi  mttaearpal  honet  are  diatingtushed  from  the 
ethers  by  their  greater  length,  and  from  ^Ach  other  by  the  greater 
■ise  of  the  thirds  They  may  be  known  also  by  tbeir  carpal  oxtre- 
mitiee ;  that  of  the  second  presents  two  articidar  .sar&ces  abore, 
<Hie  for  the  trapexium,  and  a  much  larger  one  for  the  trapeioid,  and 
but  one  lateral  facet,  while  the  third  has-two  of  the  latter  and  but' 
one  aboVe  for  the  magnum. 

Tbefovrth  and^h  metacarpal  (one*  are  maoh  shorter  and  smaller 
than  the  second  and  third.  The  fourth  has  twd  articular  sarfacea 
above  for  the  magnum  and  unciform,  two  circular  facets  for  contact 
with  the  third,  and  one  for  the  fifth  metacarpal  bone.  The  fifth 
jms  the  ODciform  by  a  concave  surface,  and  the  fourth  by  a  single 
plane  lateral  facet;  upon  its  ulnar  side  it  presents  a  tubercle  for  the 
ioiertion  of  the  ulnar  extensor  muscle  of  the  hand. 

The  IIKOIRS  are  known  anatomically  by  their  number,'  first,  second, 
kc,  counting  from  the  radial  side.  The  ordinary  appellations  are, 
thumb,  index  or  indicator,  middle  finger,  ring  finger,  and  articular 
or  little  finger. . 

Each  finger,  excepting  the  first,  consists  of  three  bones  called 
phalanges,  which  are  placed  in  a  line  with  each  other,  and  dimioish 
successively  from  the  first  to  the  third.  The  thumb  has  but  two. 
Like  other  long  bones,  tbey  have  a  body  and  two  extremities. 

The  firtt  pkalangett  hvt  in  nnmber,  are  each  aemicylindrioal,  and 
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curved  so  as  to  present  a  slight  concavity  in  front,  where  they  are 
)  grooved  lengthwise  for  the  lodgement  of  the  extensor  tendons 
of  the  fingers.  A  rough  edge  on  each  side  of  this  groove  gives 
attachment  to  the  fibrous  sheath  which  confines  the  tendon.  Poste- 
riorly, they  are  convex  and  smooth.  The  superior  extremities  are 
transversely  oval,  and  slightly  excavated  for  articulation  with  the 
heads  of  the  metacarpal  bones.  Th&  inferior  extremities;  smaller 
than  the  superior,  present  a  smeoth  pulley-like  surface,  prolonged 
farther  upon  the  anterior  than  the  posterior  aspect  for  articulation 
with  the  second  row,  and  a  rough  depression  on  each  wde  for  the 
attachment  of  ligaments. 

The  second  pliatangei,  four  in  number  (the  second  of  the  thonb 
belonging  to  the  third  class),  are  shorter  and  smaller  than  the  first, 
hut  not  unlike  them  in  shape.  The  bodies  are  curved  forward,  con- 
vex behind,  concave  and  grooved  in  front.  The  superior  extremities, 
transversely  elongated,  present  two  smaH  articular  excavations  sepa- 
rated by  an  antero-posterior  ridge,  corresponding  to  the  pulley-like 
surfaces  of  the  preceding  group.  The  inferior  e.Ytremities  are  like 
the  inferior  extremities  of  the  first  row,  only  smaller. 

The  third  or  la^t  phalanges,  five  in  number,  called  also  unguaJ, 
because  they  support  the  nails,  are  much  shorter  than  the  others,  of 
a  pyramidal  form,  flattened  from  before  backward,  and  constricted 
at  the  middle.  They  are  convex  behind,  nearly  plane  in  front,  and 
present  a  rough  margin  at  the  summit.  Their  bases  or  superior 
extremitieH  are  elongated  transversely,  and  present  articular  surfaces 
in  every  respect  resembling  those  of  the  second  row.  The  ungual 
phalanx  of  the  thumb  ia  the  largest  of  the  series. 

Dbvilofmbnt  of  the  Bones  of  the  Hand. — 1.  The  carpus  is 
entirely  cartilaginous  at  birth,  and  does  not  usually  begin  to  ossify 
until  about  the  end  of  the  first  year,  when  a  single  ossific  point 
appears  in  the  magnum.  This  is  very  soon  succeeded  by  a  point  in 
the  unciform ;  next,  during  the  third  year,  in  the  cuneiform  ;  then, 
during  the  fifth  year,  in  the  tn-apezium  and  semilunar;  and,  about 
the  eighth  year,  in  the  scaphoid  and  trapezoid.  The  pisiform  is  the 
latest  of  all  the  bones  of  the  skeleton  in  ossifying,  no  bony  matter 
boing  deposited  in  it  before  the  twelfth  year.  2.  The  metacarpal 
bonfg  are  each  developed  from  one  principal  point  of  ossification, 
which  makes  its  appearance  in  the  body  of  each  bone  about  the 
fortieth  or  fiftieth  day.  About  the  third  year  an  epiphysary  point 
appears  upon  the  lower  end  of  each  (excepting  that  of  the  thumb), 
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vludibeeoBfletuutedto^  bod^  towards  the  tir^ti«th  y«&r.  The 
meteoarpal  boBeof'thethninbhuBlBOui  epiph^ia Boperadded npoa 
ka  laparior  or  omrpal  eztnoiit^.  8.  The  phaJan^  w?  alsode- 
Tekped  fron  fine  prinoipal  uid  one  ^ipbysarj' piJint,  the  fonpw 
tppwMTBgi  m  the:  body  .of  etoliBboat'  the^^me  -time  as  in  themet*- 
earpal-  'bonea.  The  eiHpbyaary  point  is  developed  npon  the  upper 
eztTMiuties  of  e»efa  (aa  in,  tho  metaaarpal  bone  of  the  thumb]  atuut 
the  third  or  fourth  year  in  the  first  row,  Qn<l  a  year  later  in  tho 
others.  Entire  union  lioes  not  take  place  before  the  eighteenth  or 
twentieth  jear. 


THE  INFERIOR  EXTREMITIES. 

The  skeleton  of  the  inferior  extremities  presents  many  rery  strik- 
ing an&logiee  to  thiit  of  the  superior;  it -is,  indeed,  constructed  upon 
the  same  general  plan  with  certain  modifications  having  reference  to 
the  different  functions  of  the  limb.  Like  the  latter,  it  consists  of 
four  dtTtsioQs,  namely,  the  hip  or  haunch,  the  thigh,  the  leg,  and  the 
foot,  corresponding  to  the  shoulder,  arm,  kc. 

The  first  of  these  divisions,  the  hip,  nnlike  its"  counterpart,  the 
shoulder,  is  composed,  in  the  aduU,  of  but  one  bone,  the  innominate, 
which,  bowever,  in  the  joong  subject  consists  of  three  parts. 


THB  nnroMiNAHH  bohb.* 

The  innominate, or- hip-bones,  one  upon  each  side,  form  the  lateral 
and  utterior  waUa  of  the  pelvis.  They  belong  to.the  class  of  broad 
bones  of  which  they  are  the  largest  in  the  body,  and  most  irregular. 

In  the  yonng  subject  each  bone  consists  of  three  parts,  called, 
respectively,  the  ilium,  pubis,  and  ischium ;  and,  for  convenience 
of  study  and  reference,  it  is  customary  io  retnn  these  divisions 
after  (heir  entire  union  has  taken  place. 

The  ruCK,  which  formb  the  upper  and  lateral  flaring  part  of  the 
pelvis,  ia  the  largest  and  broadest  of  the  three  pieoea.  It  ia  trian- 
gnlar,  and  presents  two  snrfaoea,  three  borders,  and-  three  angles. 

*  Ot  Umommntitim,  tbe  nkmelMi  or  nnnaiD^  bone,  lo  eaUad  from  ita  nant 
of  nMmblaaoe  to  auj  known  object.    Also  o*  coxa,  from  eoan,  tha  haunch.      • 
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TLe  internal  gurfaee  is  for  the  most  part  smooth  and  concave  ; 
it  forms  what  is  called  the  iliac  fossa,  and  is  occupied  by  the  iliac 
muscle.  Ou  account  of  the  outward  inclination  of  the  ilium  this 
fossa  looks  obliquely  upward  and  inward,  and  is  bounded  below  by  a 
prominent  horizontal  angle  named  the  ilio-pectineal  line  or  ridge. 


Fig.  B8. 


Fig.  99, 


.plr»>u.  p™ 

lutvrtor  IplDHK 
linHKB.  U.  Origin  dT  Um  grutflutnl  aini- 
Fie.  U.  Oriiln  or  lfa«  middl*  glulal.  18. 
OrtgiB  uT  (h>  dpall  ilolad. 


which  separates  the  ilium  from  the  ischium,  is  continued  forward 
upon  the  pubis,  and  forms  the  border  of  the  superior  strait  of  the 
pelvis.  (See  Fig.  102,  T-)  Immediately  above  the  middle  of  this 
line  is  a  nutritions  foramen.  Behind  the  fossa  ia  a  large,  rough, 
irregular  auricular  surface,  presenting  inward  and  a  little  forward 
for  articulation  with  the  sacrum.  Immediiitely  back  of  this  surface 
occupying  a  space  about  an  inch  in  breadth,  are  numerous  rough 
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emmenees  ftnd  depreBsions  for  the  attachment  of  the  sacro-iliac 
ligaments. 

The  external  or  dorsal  surface  is.  oonrex  before  and  befhind,  and 
sKghtly  ooneaiTe  i|i  the  middle.  It  is  traversed  in  an  antero-poste- 
rior  direction  by  two  faintly  markcfd  cnryed  ridges^  called  the  «i<jpe- 
rwr  and  ittferior' curved  h'iie«,  which,  oommencii^;  respectively  at 
the  fsperior  and  inferior  spinous  processes  of  the  anterior  margin^ 
ireh  npward  and  terminate  upon  the  inferior  border  of  the  bone 
behind.  The  space  between  these  twolines  is  occupied  by  the  infe- 
rior ghiied  mnsde,  and  thart  between  the  inferior  one  and  the  hip-joint 
by  Ae  capsular  ligahnent. '  Upon  the  npper  posterior  part  of  the 
donsm  may  be  observedanother  bnt  mnoh  shorter  rough  line,  directed 
from  above  downwiird,  and  marking  off  a  small  nneven  surface  (re- 
preaented  too  large  upon  Fig.  98)  for  the  attachment  of  a  part  of 
the  great  ^ luteal  mus<^.  The  entire  space  in  front  of  thid  and  above 
the  superior  eurved  line  gives  attachment  to  the  middle  gluteal 
musde.    Below  the  inferior  curved  line  is  a  nntritiofts  foramen. 

The  enperior  border  or  erest  of'  the  ilium  is* nearly  semicircular^ 
and,  when  looked  at  froiA  above,  appears  bent  somewhat  like  the 
italie  lettei*  S/  It  is  rough  and  thick,  and  narrower  at 'the  middle 
than  at  the  two  extremities.  It  .is  divided  into  an  internal  and  an 
external  tip,  and  an  interspace,  for  the  attachment  of  the  three 
lateral  broad  muscles  df  the  abdomen. 

The  posterior  border  looks  downward  as  well  as  backward.  It 
commences  at  the  posterior  termination  of  the  crest  by  an  eminence 
called  the  superior  posterior  spinous  process^  belpw  which  is  a  slight 
notch,  and  then  another  eminence,  the  inferior  posterior  spinous 
process^  and  then  another  much  larger  excavation  which  enters  into 
the  formation  of  the  great  sacro-ischiatic  notch.  The  anterior  border 
commences  at  the  anterior  extremity  of  the  crest,  and  forms  with  it  a 
rounded  angle  called  the  superior  anterior  spinous  process ;  beneath 
this  is  a  large  superficial  notch  terminating  in  another  eminence, 
denominated  the  inferior  anterior  spinous  process ;  below  the  last 
IB  a  smaller  but  deeper  notch,  which  is  bounded  inferiorly  by  a  large 
rounded  eminenoe,  marking  the  union  between  the  pubis  and  ilium, 
and  hence  called  the  ileo-pectineal  eminence. 

The  anterior  inferior  angle  of  the  ilium  joins  the  pubis  and 
ischium,  and  forms  nearly  two-fifths  of  the  wall  of  tne  acetabulum. 

The  PUBIS  forms  the  anterior  and  inner  part  of  the  innominate 
bone ;  it  consists  of  two  portions,  one  superior  and  horisontal,  called 
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the  body,  and  the  other,  inferior  and  vertical,  termed  the  ramus  or 
branch.* 

The  hody  is  thick,  triaiigular  prismatic,  and  horizontivl ;  the  base  is 
continuous  with  the  ilium  and  ischium,  and  the  apex  with  the  ramus. 
k3!he  Buperior  surface  is  slightly  depressed,  and  gives  origin  to. the 
■^ctineus  muscle ;  the  internal  is  smooth  and  rounded,  and  presents 
I'jtbward  the  cavity  of  the  pelvis ;  the  inferior  is  grooved  obliquely  , 
Hforward  and  inward,  for  the  obturator  vessels  and  nerve,  and  foms  I 
Itte  upper  boundary  of  the  obturator  foramen. 
W  Of  the  two  superior  borders,  the  posterior  is  formed  by  the  con- 
Bjifouation  of  the  ilio-pectineal  ridge,  which  terminates  near  the  inner 
Pkztremity  of  tbe  bone  in  a  well-marked  eminence  called  the  spinmts 
M^ocesa.  Running  off  from  this  process  backward  and  outward,  toward 
Btfae  acetabulum,  is  the  roundeiJ  anterior  border.  The  inferior  border 
m  u  situated  below  and  behind,  and  is  notched  by  the  obturator  groove. 
m  The  base  or  external  extremity  is  the  thickest  part  of  tbe  Ijone ;  it 
I  Joins  above  \vith  the  ilium,  below  with  the  ischium,  and,  between 
■  these  two  points,  la  excavated  for  the  acetabulum  of  which  it  forms 
I  «bout  one-fiflh.  ' 

[  •  The  apex  or  internal  extremity  is  expanded,  flattened  from  before 
backward,  smooth  internally  where  it  corresponds  to  the  urinary 
bladder,  and  rough  anteriorly  for  the  attachment  of  muscles.  Its 
inner  surface  is  vertical,  oblong  from  above  downwwd,  and  unites 
by  fibro- cartilage  with  the  corresponding  part  of  the  opposite  bone 
to  form  the  symphysis  of  the  pules.  Between  the  symphysis  and  the 
spinous  process,  upon  the  upper  aspect  of  the  bone,  is  a  slightly 
raised  oblique  ridge  called  tho  pubic  crest. 

The  brancJi  or  ramus  of  the  pubis  is  continued  downward  from  the 
inner  extremity  of  the  body  to  join  the  ischium.  It  is  very  abort, 
flattened  from  before  backwa,rd,  smooth  posteriorly,- and  rough  in 
front;  its  external  border  is  thin  and  sharp,  and  forms  part  of  the 
margin  of  the  obturator  foramen  ;  tbe  internal  is  thick  «nd  rough, 
and  constitutes  with  its  opposite  fellow  the  highest  part  of  the  pubic 
arch. 

The  ISCHIUM  is  situated  below  the  ilium  and  pubis.  It  consists  of 
a  body  and  branch,  united  e-o  as  to  form  behind  a  thick,  rough, 
and  rounded  angle  called  the  tuberosity. 

The  body  is  situated  behind ;  it   is  short,  thick,  and  triangalar 

*  The  term  bod)  is  used  by  Bome  BuatomistB  to  indicate  onl;  the  expanded 
port  of  tbe  bone  farmed  bj  the  uuian  of  the  horUaal^  and  TeiUool  portions. 
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pristnatiC)  and  presents^ three  dnrfaces;  thehdemal  is  smooth  and 
eoncaye,  and  forms  paH  of  the  carity  of  the  pelvis ;  the  eztenuU  is 
rovgh  for  the  attachment  of  muscles ;  and  the  pQaUrior  is  convex  and 
also  rough  for  the  insertion  of  the  greater  sacro-ischiatic  ligament. 

The  anterior  border  is  thick  and  forms  part  of  the  mai'gin  of  the 
obturator  foramen;  the  externcU  is  rounded  and  depressed  superiorly 
for  the  origin  of  the  semi-membi^anous  muscle ;  the  internal  is  divided 
aAo  two  parts  by  a  prominent  pointed  process  {spinous  process  of 
A$  iJc.A»ttm),  which  is  direoted  backwaird  and  outward,  and  gives 
insertion  to  the  smaller  sacro-ischiatic  ligament.  Above  this  process 
the  margin  is  sharp  and  well-defmad^  and  forms  with  the  inferior 
boiAer  of  the  ilium  thp  greater  msMhisehiatic  notcMy  which  is  con- 
verted  into  a  foramen  in  the  recent  state  by  the  ligament  already 
mentioned.  Below  the  proe^  the  margin  presents  a  small  smooth 
and  rounded  notch  {smaller  ischiatic  notch)^  upon  which  the  tendon 
of  the  internal  obtmrator  muscle  glides  as  npon  a  pulley ;  this  is  also 
converted  int04k  foramen  in  the  recent  state^lnd,  beside  the  tendon 
just  mentioned,  transmits  also  the  internal  pudio  artery,  vein,  and 
nerve. 

The  superior  extremity  joins  the  ilium  and  the  pubis,  and  forms 
about  two-fifths  of  the  acetabulum ;  the  ir^feriar  is  continuous  with  the 

m 

Inranch  at  the  tuberosity. 

The  branch  or  ramus  of  the  ischium  is  muph  smaller  than  the 
body,  and  directed  upward  and  inward  to  join  the  branch  of  the 
pubis.  It  is  triangular  prismatic,  rough  anteriorly  for  muscular 
attachment,, smooth  posteriorly,  and  rounded  and  uneven  internally, 
where  it  forms  with  the  branch  of  the  pubis  one  of  the  sides  of  the 
pubic  arch.  Its  external  border  is'sharp  for  the  attachment  of  the 
obturator  membrane  ;  the  two  others  present  nothing  special. 

The  (Mcetabulumj  or,  as  it  also  called,  the  cotyloid  cavity,  receives 
the  head  of  the  thigh  bone  ;  it  is  situated  upon  the  external  surface 
of  the  innominate  bone,  a  little  below  its  middle,  i(t  the  junction  of 
the  three  pieces.  Each  part  of  the  innominate  bone  contributes  to 
its  formation,  the  ilium  nearly  two-fifths,  the  pubis  one-fifth,  and  the 
ischium  a  little  more  than  two-fifths.  Its  nearly  hemispherical  cavity 
is  about  two  inches  in  diameter  and  nearly  one  in  depth,  and  looks  out- 
ward, forward,  and  downward.  Its  border  is  prominent  and  sharp, 
especially  above,  and,  in  the  recent  state,  is  made  still  more  project- 
ing by  a  ring  of  fibro-cartilage  which  rests  upon  it.  In  front,  this 
border  presents  a  deep  notch,  which,  in  the  fresh  state,  is  formed 
into  a  foramen  by  a  transverse  ligament,  and  ^ves  passage  to  the 
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▼easela  of  tlie  joint.  At  tlw  bottom  of  the  cavity  there  is  a  rough 
depressioD,  which  ia  contiBuous  with  the  notch  for  the  attachment  of 
the  round  ligament  of  the  joint,  and  the  lodgement  of  certain  little 
masses  of  fat. 

'  The  obturator  or  thyroid  foramen  is  the  large  opening  formed  hy 
the  pubis  above,  and  the  two  parte  of  the  iachiuni  below.  It  ia  fer- 
tically  oval  in  shape  in  the  male,  bnt  triangular  in  the  female.  It 
ifi  nearly  closed  in  the  recent  state  by  a  strong  fibrous  membr&a«. 
Its  margin  is  thin  and  sharp,  and  grooved  superiorly  for  the  obturator 
vessels  and  nerve. 

The  innominate  bone  arttculatee  with  its  fellow  of  the  opposite 
aide,  with  the  sacrum,  and  with  the  femur.  Like  other  broad  bones, 
it  consists  of  two  laminse  of  compact  tissue  inclosing  a  diploic  or 
cellular  substance.  In  some  places  this  latter  constituent  is  almost 
entirely  wanting,  and  the  two  laminae  come  in  contact ;  it  ia  moat 
abundant  around  the  acetabulum  and  along  the  crest  of  the  ilium. 

The  innominate  bono  ia  developed  from  three  principal  ossific 
points  corresponding  to  the  three  pieces ;  the  first  appears  in  the 
ilium  about  the  fiftieth  or  sixtieth  day,  the  second  in  the  body  of  the 
ischium  towards  the  third  month,  and  the  third  in  the  horizontal 
portion  or  body  of  the  pubis  during  the  fourth  or  fifth  month.  These 
unite  together  at  the  acetabulum  about  the  thirteenth  or  fourteenth 
year,  a  small  Y-shaped  piece  of  bone  being  developed  separately 
between  the  three  just  before  this  period.  At  birth,  the  crest  of  the 
ilium,  the  acetabulum,  the  tuberosity  and  ramus  of  the  ischium,  and 
the  inner  extremity  of  the  pubis,  are  almost  entirely  cartilaginous. 
About  the  thirteenth  or  fourteenth  year  four  epiphyses  begin  to  show 
themselves  upon  the  different  parts  of  the  bone ;  namely,  one  for  the 
whole  length  of  the  crest  of  the  ilium,  one  for  the  anterior  inferior 
iliac  spine,  one  for  the  broad  surface  of  the  tuberosity  of  the  ischium, 
and  one  for  the  inner  extremity  of  the  pubis.  These  are  all  united 
about  the  twentieth,  or  sometimes  not  until  the  twenty-fifth  year. 


THE  PELVIS. 

The  bony  pelvis  is  a  large,  irregular,  broad  ring  forming  the  infe- 
rior part  of  the  skeleton  of  the  trunk,  connected  on  the  one  band 
with  the  spinal  column  which  rests  upon  the  middle  of  its  superior 
margin  behind,  and  on  the  other,  with  the  two  thigh  bonea  whose 
heads  are  received  into  the  cotyloid  cavity  on  each  side.     It  is  com- 
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poMd  of  four  lepanto- bones,  nunely^the  saorom,  the  cocejz,  and 
the  two  innonitute  Ixteee,  to  irhioh  Bome  aoatomiats  add  aim  the 
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lut  lumbar  vwltfm.    It.is  proportioiAny  immr  in  the  oluld  thaa 
in  the  a4iil^'  Md,  owing  to  characteriBtio  jjferencee  in  iti  «eparate 


ineeea,  »lB|er  and  more  expanded  in  the  female  than  is  the  male. 
For  its  obiMtrio  characters,  the  stadent  is  referred  to  works  npon 
Midwifery. 

Considered  as  an  irregular  hollow  cone  with  its  base  looking  up- 
ward and  forward,  and  its  summit  truncated  and  bent  forward,  the 
pelria  has  ao  eztamal  and  an  internal  sur&oe,  which  should  be  sepa- 
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rately  considered.  The  external  surface  is  marked  in  front,  in  the 
middle  line  by  the  unioD  of  the  two  pnbic  bones  forming  the  pubic  A 
gymphjsU,  which  is  always  longer  in  its  vertical  direction  in  the  mate 
than  in  the  female,  measuring  one  and  three-quart«r  inches  in  the 
former,  and  one  and  a  quarter  in  the  latter.  Below  the  symphysis 
the  branches  of  the  puhes  and  ischia  diverge  to  form  the  arch  of  the 
pubis,  which  is  larger  in  the  female  than  in  the  male.  Outside  of 
the  arch  on  each  side  is  the  obturator  foramen,  vertically  oval  in  the  , 
male,  but  larger  and  triangular  in  the  female.  Posteriorly,  in  the 
median  line,  is  the  vertical  spine  of  t^e  sacrum  terminating  below  in 
a  bifurcation,  which  forms  the  two  sides  of  the  lower  orifice  of  the 
spinal  canal.  Outside  ofthe  spine  are  the  sacral  grooves  with  the 
sacral  foramina,  and,  still  more  externally,  the  projecting  border  of 
the  ilium.  Laterally,  may  be  observed  the  broad  nneven  dorsal 
surface  of  the  ilium,  with  its  semicircular  lines  and  nutritious  foramen, 
the  acetabulum,  and  the  sacro-ischiatic  notches;  the  latter,  wlien 
the  ligaments  that  extend  from  the  side  of  the  sacrum  and  coccyx 
to  the  tuberosity  and  spine  of  the  ischium  are  in  place,  constitute 
the  greater  and  smaller  sacrp-ischiatic  foramina. 

The  internal  surface  of  the  pelvis  is  divided  into  two  parts  by  the 
ilio-pectineal  lines  and  the  promontory  of  the  sacrum ;  the  superior 
division  is  called  the  greater  m  false,  and  the  inferior  the  smaller  or 
true  pelvis. 

The  greater  or  false  pelvis  is  formed  behind  by  the  last  lumbar 
vertebra,  and  laterally  by  the  internal  concave  surfaces  of  the  iliac 
bones,  which  are  more  flaring  and  less  concave  in  the  female  thfta  in 
the  male.     In  front,  the  wall^  are  deficient. 

The  smaUsr  or  true  pelvin  is  a  curved  cylindrical  canal,  whose  two 
extremities  are  cut,  as  it  were,  in  such  a  manner  that  the  posterior 
is  much  longer  than  the  two  lateral  walls,  and  the  anterior  less  than 
either.  The  superior  is  called  the  inlet  or  superior  strait,  and  the 
inferior,  the  outlet  or  inferior  strait  of  the  pelvis.  The  intervening 
cavity  is  improperly  called  the  pelvic  excavation. 

The  superior  strait  or  brim  of  the  pelvis  is  an  irregular  circle  in 
the  male  and  a  transverse  oval  in  the  female,  and  is  defined,  behind, 
by  the  promontory,  and  expanded  wings  or  shoulders  of  the  sacrum, 
laterally,  by  the  ilio-pectineal  line,  and,  in  front,  by  the  crest 
and  symphysis  of  the  pubes.  The  opening  is  smaller  in  the  male 
than  in  the  female.  In  the  latter,  the  antero-potterior  diameter, 
extending  from  the  pubic  symphysis  to  the  anterior  edge  of  the  base 
of  the  sacrum,  is  about  four  inches,  the  transverse  about  five,  and 
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the  oNtquefX^miAaog  bom  the  ftcet&baluiik  gf  either  aide  to  the  saonn 
iliMi  jtmotioD  of  the  opposite  nde,  about  four  aad  »  half  IncheB.  In 
the  liTing  Bobjeet  the  ttanarerse  diameter  is  sborteped  nearly  an 
io^  bj  the  encpoMfament  of  the  iliac  mnsclep. 

The  plans  of  ti)«  superior  strait  (Figs.  102  add  103)  is  not  hori- 
ifBtsl*  but  fomu,  vith  the  axis  of  the  body  aboye,  an  angle  of  145°. 

Pig.  102. 
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The  asi*  of  this  strait,  a  line  drawn  perpendionlar  to  the  centre  of 
the  plane,  if  continned  npward,  would  paB$  through  the  abdominal 
wall  at  the  ambilicns,  and,  if  extended  downward,  Would  strike  the 
apex  of  the  saomm  or  the  first  bone  of  the  coccyx. 

The  inferior  ttrait  of  the  pelvis  is  nearly  circular,  but  deeply 
notched  on  each  side  and  infront.  The  lateral  notches  are  the  sacro- 
isehiatie  which  are  bridged  across,  in  the  recent  state,  by  the  sacro- 
ischiatio  ligaments;  the  anterior  is  the  pabic  arch,  which  is  broader 
and  leu  aagulair  in  the  female  than  in  the  male.  The  diameters  of 
this  atrkit  in  the  female  are :  1,  the  antero-poaUrioT,  extending  about 
four  inches  from  the  lower  margin  of  the  pubic  symphysis  to  the 
point-of  the  coccyx,  but  capable  of  being  increased  at  least  half  an 
inch  in  the  liridg  subject  by  the  mobility  of  the  last  bone  ;  2,  the 
(roiuwrfe,  extending  between  the  tuberosities  of  the  ischia,  also  four 


inches;  3,  the  oblique  measnriQg  four  inches  from  the  junction  of  tbe 
ramus  of  the  isohiam  and  pubis  to  tho  midille  of  the  sacro-ischiatic 
ligament  of  the  opposite  side, 
and  susceptible  of  a  slight  in- 
crease in  the  living  subject. 
The  plane  of  the  inferior  strait 
of  the  dry  pelvis  is  marked  by  a 
line,  which  runs  from  the  lower 
margin  of  the  pubic  symphysis 
to  the  point  of  the  coccyx.  Its 
course  is  downward  and  a  little 
backnnrd,  the  summit  of  the 
coccyx,  in  the  natural  position 
of  the  pelvis,  being  a  little 
higher  than  the  inferior  edge 
of  the  symphysis. 

The  pelvic  eavity  is  bounded 
behind  by  the  anterior  surface 
of  the  sacrum  and  coccyx,  lat- 
erally, by  the  ischia,  and  an- 
teriorly, by  the  two  pubic  bones 
and  iheir  symphysis.  The  poi- 
Urior  wall  is  about  four  inches 
and  a  half  in  height,  and  concave,  the  concavity  being,  probably,  a 
little  greater  in  the  male  than  in  the  female  ;  upon  it  may  be  seen 
the  transverse  lines  and  foramina  of  the  sacrum,  and  the  trans- 
verse divisions  between  the  separate  pieces  of  tho  coccyx.  The 
anterior  wall  is  smooth,  and  slightly  convex  from  above  downward; 
it  varies  from  one  and  a  quarter  to  one  and  two-third  inches  in 
height  in  the  median  line. 

The  lateral  walla  correspond  to  the  inner  surface  of  the  ncetabnlft, 
the  ischia,  and  tbe  obturator  foramina.  They  are  abont  four  inches 
in  height,  and  converge  slightly  from  above  downward.  Each  of 
these  lateral  walls  is  traversed  obli(|Uc]y  from  tho  superior  ex- 
tremity of  the  posterior  margin  of  the  obturator  foramen  to  the 
spine  of  the  ischium,  by  a  raised  line  or  ridge,  which  marks  off  two 
inclined  eurfaees,  one  superior  and  posterior,  the  other  anterior 
and  inferior  (Fig.  102;  10,  11).  They  are  better  marked  in  the 
female,  and  more  important  on  account  of  their  influence  upon  the 
movements  of  the  head  of  the  child  in  parturition. 
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thb  femur,  utasted  between  the  pelvis  wftA  the  tibia,  is  the  loogedt 
•ad  largest  bone  of  the  skeleton.  Its  direotion  is  not  vertical, 
but  oblique  from  above  downward  and  inwarit,  the  obtiqnitj  being 
greater  in  the  female  than  in  tbe  male  on  account  of  the  greater 
breadth  of  the  female  pelvis. 

The  shaft  of  the  bone  is  curved,  with  the  eonrezitj  preBenting 
forward,  slightly  twisted  upon  its  axis,  and  in  shape  irregularly 
prismatic.  Like  most  of  tlio  other  long  bones,  it  is  smftller,  harder, 
and  more  brittle  in  its  middle  than  anywhere  else.  At' this  point 
tbe  body  is  nearly  cylindrical,  and,  below,  rather  fltittene%from 
before  backward ;  the  prismatic  form  ia  well  marked  aboye.  It  is 
described  as  having  anterior,  external,  and  internal  snrfacea. 

The  anterior  awrfaee  is  conveic,  both  in  a  vertical  and  transverse 
direction,  smooth,  and  broader  above  and  below  than  in  the  middle; 
it  follows  the  twist  of  the  bone,  and  inclines  a  little  entwud  supe- 
riorly, and  inward  below,  ^ 

The  external  surface  is  somewhat  broader  than  the  anterior,  imootb, 
and  slightly  excavated  above,  but  convex  below.  The  internal  lur- 
fate  is  smooth  and  almost  Hut,  »nd  presents  nearly  backwvd  at  its 
inferior  part,  where  it  is  also  broader  than  it  is  above.  Of  the  three 
tiget  limiting  these  surfaces,  the  internal  and  external  are  smooth 
and  roanded,  but  the  posterior  forms  a  prominent  rough  line  {linea 
a^>era)f  extending  nearly  the  whole  lengthwf  the  bone.  Above 
and  below  this  line  bifurcate^,  and,  in  th*  rest  of  its  ^tent,  is 
divided  into  an  internal  and  an  extern&lip,  and  an,ihterafao*  tir 
t|e  sttacbment  of  muscles.  The  externD  branch  of  the  saperior 
fltveatioD  is  very  rough,  i^d  passes  off  to  the  groat  trochanter, 
and  the  internal,  to  the  small  Trochanter.  The  two  branches  of  the 
inferior  bifurcation  terminate,  respectively,  on  the  back  part  of  the 
inter^  and  external  condyles.  Between  them  is  a  large,  flat, 
triangnlar  surface,  which  corresponds  to  Aft  popMteal  space  or 
han^of^the  thigh.  In  the  Itf^^ifl-  part  of  ftie  rough  line,  about 
ibaMKtion  of  tWJnferror*Sd>ird  with  the  npper  two-thirds  of 
the  bone,  ia  the  ntflritious  foramen,  which  penetrates  from  below 
upward  and  forward. 

The  tuperior  extremity  of  the  femur  ia  somewhat  flattened  antero- 
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Fig.  104. 


iC 


posteriorly,  and  presents  a  large  articulating  process  divisible  into  a 
head  and  neck,  and  two  non-articular  eminences  called  trochanters. 
Tlie  articulating  process  is  placed  upon  the  inner  aspect  of  the  bone, 
and  directed  obliquely  upward,  inward,  and  a  little  forward,  its  axis 
forming  with  the  shaft  below  an  obtuse  angle,  the  degree  of  which 
varies  in  different  individuals.* 

The  head,  which  constitutes  the  summit  of  the  process,  is  smooth 
and  convex,  more  extensive  above  than  below ;  it  somewhat  exceeds  a 
hemisphere,  and  is  marked  a  little  below  its 
middle  by  a  rough  depression  for  the  at- 
tachment of  the  round  ligament.  In  the 
recent  state,  it  is  covered  with  cartilage 
and  received  into  the  cotyloid  cavity  of  the 
innominate  bone.  The  neck  is  cylindrical 
hut  flattened  from  before  backward,  so  that 
a  transverse  section  represents  an  oyal, 
broader  above  than  below,  whoee  vertical 
axis  exceeds  the  transverse  by  at  least  one- 
third.  Posteriorly  and  inferiorly,  the  neck 
is  much  longer  than  it  is  anteriorly  and 
superiorly;  its  line  of  union  with  the  shaft 
is  marked  in  front  towards  the  small  tro- 
chanter, by  a  rough  surface,  to  which  the 
capsular  ligament  of  the  joint  is  attached ; 
above,  by  the  root  of  the  great  trochanter; 
below,  by  the  small  trochanter ;  and  behind, 
by  a  projecting  ridge  connecting  these  two 
euiijienceB,  and  hence  called  the  inter  fro- 
chantine  line. 

The  great  trochanti-r  is  placed  externalljr 
to  the  head  and  neck,  and  upon  a  line  with 
the  shaft  of  the  bone.  It  is  large,  i[uad- 
rangular,  vertically  prominent,  but  upon  a 
little  lowor  level  than  the  head,  snbcuta- 
neou9,  and  rough,  for  the  attachment  of 
muscles.  Its  external  surface  is  irregularly 
convex,  and  covered  by  the  great  gluteal 
muscle,  hut  may  always   be   readily   felt 
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throi^h  the  bkm ;  its  intenul  enrface  is  excavated  ao  aa  to  form  a 
{ut  or  foeea  (trocbantioe  pit),- into  vhictt  the  tendon  of  one  of  the 
rotator  muBclea  of  the  thigh  is  inserted.  Its  relations  «ith  the.creet 
of  the  ilinm,  the  external  condyle,  uid  the-eiteraal  malleoloB,  require 
particolar  notice  on  accotmt  of  fhe  side  tfaej  famish  in ,  the  diagnosis  < 
of  ii^ories  of  this  part  of  the  body. 

The  tmoB  troehaater  is  a  prominent  coneidai  eminence  of  mnch 
less  size  than  the  preceding,  situated  Just  below  and  a  tittle  behiad 
tbc  neck  of  the  bone,  and  directed  backward  and  inward ;  it  is  also 
intended  for  the  insertion  of  tnuscles. 

The  inferior  extt^mity  is  very  large,  more  particularly  in  a  trans- 
Tcrse  direction,  and  is  shaped  somewhat  like  the  clenched  fist|  with 
the  middle  and  ring  fingers  separated.  Its  lower  surface  is  diTided 
by  a  broad  deep  notch  behind,  and  a.  shallow  groove  in  front,  into 
two  smooth,  convex,  articular  eminences,  called  condyles,  of  which 
the  external  is  the  larger  and  more  nearly  upon  a  line  with  the  ebaft 
of  the  bone,  and  the  internal  longer,  narrower,  and  inchned  from 
aboTC  a  little  inward.  When  the  hone  is  held  perpendicularly,  the 
internal  will  be  seen  to  project  a  little  below  the  other ;  but  in  its 
0  natural  oblique  position,  both  condyles  rest  upon  a  horizontal  pls^t 
surface.  In  front  of  the  notch  the  condyles  unite  to  form  a  BitooA" 
pulIey-lJke  surface  for  articulation  with  the  patella,  which  extends  a 
considerable  distance  upward  upon  the  anterior  aspect  of  the  bone. 
The  external  margin  of  this  trochlear  surface  is  much  more  promi- 
nent than  the  internal,  which  accounts,  in  part,  for  the  more  frci|aen|# 
dieloCfttion  of  the  patella  inward.  The  lateral  surfaces  of  the  yn-  % 
djles  vn  rough,  perforated  by  numerous  raecuUr  foramina,  aad 
marked  by  a  small  well-defined  eminence  or  taberosity,  for  the  attach-' 
ment  pf  the  lateral  ligaments  of  the  knee-joint.  Tlie  internal  c| 
^M  is  the  more  prominent,  and  is  situated  just  in  front  of  a  depi 
nB^hat  gives  origin  to  the  popliteal  muscle. 
'The  femur  articulates  with  tfie  innominate  bone,  ths  tibtft,  and  the 

iSlnicfurf. — A  longitudinal  section  of  the  femur  presents  a  large 
iuGdul!ary  canal,  surrounded  by  dense  compact  tissue  in  the  shaft  of 
the  bone,  which  becomes  gradu&lly  opeA  and  cellular  toward  the  ex^ 
tremities.  The  neck  and  head  consist  of  a  thin  lamina  of  compact 
[bai«ue,  inclosing  a  tolerably  close  collolar  or  spongy  tissue.  The 
fibrcii  of  the  tissue  have  been  lately  Jemonstrated  by  I'rof.  Wjman 
to  belong  to  two  classes ;  the  one  diverges  from  the  lower  part  of 
the  oeek  towud  the  head  and  great  trochanter,  the  other  extends  in 
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parallel  curves  from  the  base  of  the  great  trochanter  to  those  of  the 
preceding  class  that  support  the  upper  surface  of  the  head,  and 
to  the  shell  of  compact  tissue  between  these  two  points. 


THE  PATELLA. 

The  patella,  or  in  common  language  the  knee-pan,  belongs  to  the 
class  of  sesamoid  bones,  of  which  it  is  the  largest  in  the  body.  It 
is  situated  in  front  of  the  knee-joint,  is  irregularly  oval  in  shape, 
flattened  from  before  backward,  and  presents  Wtro  surfaces  and  a 
circtHBference, 

The  anterior  turface  is  convex,  marked  by  nnmerous  small  vertical 

ridges  and  furrows  indicating  the  direction  of  the  osseous  fibres,  and 

perforated    by   numerous   nutritious   foramina, 

^''^  which  for  the  most  part  penetrate  from  below 

f'  '^{>  upward.     In  the  recent  state,  this  surface  is 

^.       covered  bj  an  expansion  of  the  tendon  of  the 
extensor  muscles  of  the  leg,  whose  fibres  are 
(■losely  attached  to  the  grooves  and  ridges,  and 
continuous    with   the   ligament   of  the   patella 
\iiBi*^  below.     The  pogtcrior  or  articular  surface  is  di- 

i„.nt  vi,.w  qfihn  puU'iiii.  yjjeijby  an  oblique  ridge  into  two  lateral  concare 
parts,  of  which  the  external  ia  the  larger ;  they  correspond  to  the 
antcrior^surface  of  the  condyles  of  the  femur,  and,  in  the  recent  state, 
are  incrusted  with  cartilage,  and  covered  by  the  synovial  membrane 
of  the  joint.  The  aupn^ior  and  lateral  bordsrs  are  thick  and  rounded, 
especially  the  former ;  tLe  inferior  is  prolonged  downward  into  an 
angular  process,  whose  poaterior  aspect  is  rough,  for  the  attachment 
of  the  ligameot  that  connects  the  bone  to  the  tibia. 

The  patella  consists  almost  entirely  of  spongy  tissue,  a  very  tHn 
layer  of  compact  substance  covering  its  exterior.  A  vertical  section 
exhibits  a  well-marked  fibrous  arrangement  of  its  component  parts 
in  the  longitudinal  or  vertical  direction,  which  accounts  for  the 
more  frequent  fracture  of  this  bono  in  this  direction. 

The  patella  is  developed  from  a  single  ossific  point  which  makes 
its  appearance  in  the  common  tendon  of  the  extensor  muscles  of  the 
leg  about  two  and  a  half  years  after  birth. 


d 


The  leg,  like  the  forearm,  consists  of  two  bones,  the  tibia  and    #  ' 
fibuU.     They  are  placed  side  by  aide,  but  separated,  except  at  their 
extremities,  where  they  are  articulated  by 
a  long   narrow  interspace,  which  is  occq-  ^""^-  i'"'- 

pied,  in  the  recent  state,  by  a  strong  fibrous 
interosseous  membrane. 

The  TIBIA  is  ^uated  upon  the  inner 
side  of  the  fibula.  Unlike  the  femur  it  is 
vertical,  and  consequently  parallel  with  its 
fellow  of  the  opposite  limb. 

The  shaft  of  the  bone  is  remarkable  for 
its  uniforoi  and  gradual  diminution  from 
abore  downward  to  within  a  short  distance 
of  the  inferior  extremity.  It  is  triangular 
prismatic  in  shape,  especially  above,  and 
slightly  twisted  upon  its  axis.  Of  ita  three 
surfaces,  the  inlernal  inclines  a  little  for- 
ward; it  ii>  broad  above,  where  it  is  covered 
by  the  expansion  of  the  tendons  of  the  in- 
ternal ham-striug  muscles,  but  gradually 
narrows  toward  the  lower  part,  and  is  sub- 
cutaneous throughout  nearly  the  whole  of 
its  extent. 

The  external  turface,  narrower  than  the 

iniemal,  is  excavated  above  for  the  origin 

,    tf  the  anterior  tibial  muscle,  but  in  the 

bwvr  two-thirds  of  its  estent  is  convex,       rmnt>i»w..t  twrt^ht  iinh.  i. 

and  turned  somewhat  forward.  ^-^fp!^Cnni.,!'r  ''iT^ 

Jbe  poftrrionurface,  is  broad  above  and  ii"i«i™>ii.hMii-iir,irnM(.iciji,p. 
nurew  below,  and  traversed  at  its  upper  j"",^''  ^'■^l!^.2i'^\'^'^',fl''„"^' 
part,  by  a  raised  lino  which  runs  from  the  •■  !"—■•» u*'iii"i«"iiM»fiiiiii" 
exurnal  condyle  downward  and  inward,  othh.  »(ikh' ^tZ™'™  «'n!  b  • 
inarlcing  off  a  triangular  surface  above,  AMicai« Mr*™  for  u*  Hboj..  lo.' 
which  correspond*  to  the  popliteua  muscle;     n.inimiu  Biaii».iu>.  "" 

iiDmediatcly  below  this  is  the  very  large  nn- 

tritiouB  foramen  of  the  bone  ;  with  these  exceptions  tlii"  surface  ia 
h  and  almost  pkn«.    The  three  hopdtn  wparmting  the  thre« 
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surfaces  are  all  well  marked;  the  anterior,  called  the  cre»t  of  the 
tibia,  is  ^ubcutiincous.  It  commenceE  superiorly  in  a  large  rough 
eminence  citUed  the  anterior  tuberosity  of  the  tibia,  descends  a 
little  outwardly,  becomes  very  prominent  in  the  middle  third  of  the 
hone,  and  then  gradually  subsides,  making  a  second  curve  with 
the  convexity  presenting  inward ;  the  internal,  hardly  observable 
above,  becomes  more  prominent  below ;  the  external,  sharp  and  rough 
throughout  its  whole  extent,  gives  attachment  to  the  interosseous 
membrane. 

The  superior  extremity  is  thick  and  expanded,  and  presents  a  large 
transversely-  oval  tabular  surface  for  arttculatiott  with  the  femur. 
TravetBing  this  surface  from  behind  forward  to  within  a  short  dis- 
tance of  the  anterior  edge,  is  a  short  but  thick  process  or  spine, 
nhich  is  bounded  in  front  and  behind  by  two  rough  depressions  for 
the  attachment  of  the  crucial  ligaments  of  the  joint. 

By  this  spine  and  its  two  terminal  depressions,  the  surface  is  divided 
into  two  shallow  lateral  excavations  for  articulation  with  the  con- 
dyles of  the  femur;  the  internal  is  the  smaller  and  oval  from  before 
bukwud,   and   the  external  is  larger,  less  concave,  and  nearly 

^»Pm cironmferenco  of  the  articulating  surface  is  quite  projecting 
posteriorly,  and  is  here  marked  by  a  deep  notch  that  divides  the 
extremity  into  two  lateral  tuberogittei,  which  support  the  articular 
fossie,  but  do  not  correspond  to  them  in  size,  the  internal  being 
ike  larger;  the  ezlernal  is  more  prominent  behind  and  presents  a 
«maU  circular  facet  for  the  head  of  the  fibula.  The  anterior  ttibe- 
roxity  has  been  already  mentioned  ;  it  is  situated  upon  the  anterior 
aspect  of  the  bone  about  an  inch  below  the  articular  surface,  from 
whose  anterior  margin  it  is  separated  by  a  smooth  triangular  space 
perforated  by  several  vascular  foramina.  The  infirior  ejrtremit^ 
ia  thick,  transversely  elongated,  and  presents  below  a  quadrilateral 
articular  swfaue  which  is  concave,  bat  traversed  from  before  back- 
ward by  a  rounded  elevation,  corresponding  to  the  an tero- posterior 
excavation  upon  the  astragalus.  The  anterior  and  poilerior  maxffaa 
are  rounded  and  longer  than  the  two  lateral,  and  nearly  parallel 
with  each  other.  The  internal  margin  is  prolonged  downward  in 
a  thick,  transversely  flattenei],  quadrangular  pyramidal  proeess, 
called  the  internal  malleoltu.  The  external  margin  ilescends  hut 
little  lower  than  the  articular  surface;  upon  it  may  be  seen  a  trian- 
gular, smooth,  concave  facet  for  articulation  with  the  fibula,  sur- 
rounded hy  numerous  asperities  for  the  attachment  of  ligaments. 


Hw  internal  snr&oe-  of  the  tibial  mallealaB  ia  convex  andj  sabcii- 
Uneoiia,~and  the  external,  oonoave  and  smooth  for-ailiculation  with 
^e  aatrsgalns;  its  anterior  border  is  rongb^  and  njieren,  and  the 
paetenoTf  larger  than  the  anterior,' exhibits  a  large  bnt  shallow 
rertieal  groove  tvt  the  lodgement  of  two  of  the- 
lexOT  tendons  of  the  foot ;  the  smnmit  is  <nt  '  ^'  ^''^' 
obUqaely  from  -behind  forward  and  downward,  aK^ 

and  it  rough,  for  the  attaohmeot'  of  the  internal  ^^v 

lateral  Hgament  of  the  ankle-joint.  ■■ 

The  trMUverse  axis  of  the  two  extrenitieS  of 
the  tibia,  owing  t#khe  torsion  Of  the  bone,  are 
not  parallel,  and  hence  the  internal  malleoks  is 
n^tdn  a  plane  anterior'  to  th«  internal  tuberoiitjr« 
Thm  tibia  articulates  with  the  femsr  and  as- 
tragalus, and  indirectly  ^^ith  the  pnteila.  Its 
structure  presenta  nothing  peculiar. 

The  tibia  ia  developed  from  three  points,  one 

for  the  shaft,  and  one  for  each  of  the  extremi- 

,    ties;  the  former  makes  its  appearance  about  the 

thirty- fifth  or  fortieth  day,  the  latter  tvro  during 

the  first  and  second  years. 

The  PIBDLA,  or  as  it  is  sometimes  called  the 
Pertme,  is  as  long  as  the  tibia,  upon  the  outer 
lide  of  which  it  is  placed,  but  very  much  smaller. 
The  $fu^  is  curved  a  little  outward,  remarkably 
twisted,  triangular  prismatic,  but  very  irregular, 
and  presents  three  narrow  winding  snrfaceSj'itnd 
IS  many  separating  borderid)t 

The  txUmal  turfaee  looks  somewhat  forward 
'ibove,  where  it  is  also  slightly  excavated,  but  is 
tamed  nearly  backward  below,  corresponding  to 
Um  direction  of  the  two  peroneal  moscIeB  that 
ai^ltnated  upon  it.     The  internal  inclines  a 
Utm  backward  above,  but  becomes  anterior  be- 
lowy  and  is  divided  by  a  loi^jfifBdiDal  crest  or 
ri^lK^for  the  at^^ment  of  the  tateroBseous 
membrane,  into  an  anterior  and  poetelipr  division,  of  which  the  po8- 
tarior  is  broader  and  excavated.     The  poiterior,  turned  slightly  out- 
ward above,  becomes  internal  Itelow,  where  it  teMninateB  in  a  sli^tly 
eonvez  ros^fa  surface  which  is  in  contact  with  the  tibia.    The  three 
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borders  are  well  marked,  and  follow  the  winding  course  of  the  sur- 
faccB  ;  the  anterior,  which  becomes  external  in  its  couree  downward, 
bifurcates  at  the  inferior  extremity,  incloBing  a  narrow  triangular 
surface,  that  may  bo  readily  felt  beneath  the  skin ;  the  external  and 
internal  present  nothing  of  special  interest. 

The  superior  extremity  or  head  is  convex  and  roogh  npon  its  ex- 
mrn.ll  surface,  but  smooth  internally  where  it  articulates  with  the 
tibia  ;  posteriorly,  it  presents  a  small  prominence,  sometimes  called 
the  styloid  process,  to  which  the  external  lateral  ligament  of  the  knee- 
joint  and  the  tendon  of  the  bleeps  muscle  are  attached.  Tbe  inferior 
extremity  iti  ubloog,  flattened  from  side  to  side,  thicker  behind  than 
before,  and  descends  a  considGrable  distance  below  the  articular  sur- 
face of  the  tibia,  forming  the  external  malleolue  of  the  ankle-joint. 

Its  external  eurfucc  is  convex  and  subcutaneous ;  the  internal 
presents  a  smooth,  slightly  concave  triangular  facet  for  contact  with 
the  astragalus,  and  behind  this  a  rough  depression  for  tbe  attach- 
ment of  the  transverse  ligament  of  the  joint.  The  anterior  edge  is 
thin  and  uneven,  the  posterior  thick  and  superficially  grooved  for  the 
tendons  of  the  peroneal  muscles.  The  summit  gives  attachment  to 
the  externa]  lateral  ligament  of  tbe  ankle-joint.  1 

The  fibula  articulates  with  the  tibia  and  astragalus.  A  longitu- 
dinal section  presents  a  long,  narrow,  medullary  canal  with  compact 
walls,  which  become  gradually  resolved  into  spongy  tissue  in  the 
extremities  of  the  bone. 

Like  the  tibia  tbe  fibula  is  developed  from  three  ossific  points,  of 
which  the  one  for  the  shaft  appears  about  the  forty-fifth  day. 
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The  foot,  the  fourth  division  of  the  inferior  extremity,  eonsiBtS 
twenty-six  separate  bones  joined  together  in  such  a  manner  as  to 
form  a  firm  but  elastic  base,  which  supports  the  weight  of  the  body 
in  an  erect  posture.  It  varies  in  size  in  different  individuals,  mi  in 
general  is  smaller  in  the  female  than  in  tbe  mate.  It  is  elongated 
from  before  backward,  flattened  from  above  downward,  broad  ante- 
riorly, thick  and  narrow  posteriorly,  convex  above,  and  concave  b^ow. 
The  axis  of  the  foot,  unlike  that  of  its  analogue  of  the  upper 
extremity,  the  hand,  represents  the  segment  of  a  circle,  whose 
convexity  presents  upward  to  receive  the  weight  of  the  body.     The 
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1.   14.  TUiil  pbaluEi*. 


eztreiBittea  of  the  arch  are  ibrmed  by  the  heel  and  the  extremitieB 
of  the  metatarsua.  Like  the  hand;  it  is  dirided  into  three  parM, 
namely,  the  tarsae,  metatarsuB,  and  tocB. 


THE  TABSUS. 

^Hie  tanns  forms  the  poBterior  half  of  the  foot,  and  eoniMb  of 
eerm  eepbrate  bones,  the  astragalus,  oaloanenm,  onboid,  scaphoid, 
an^l^e  thr«e  Aineiform  bones. 

1%e  A8TRAOAL178  is  Situated  at  thenpper  middle  part  of  the  tarsns, 
immediately  below  the  tibia  and  above  the  caloal^un  or  heel-bone. 
It  ia  very  irregularly  cuboidal,  and  is  tbe  second  bone  of  the  foot  in 
siie. .  ^e  tvptriar  mirfaee  presents  a  large,  smooth,  artiflriu  emi- 
nence, conTex  antero-poBteriorly,  concave  transversely,  with  abrapt 
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carved  lateral  margins,  which  are  also  smooth  and  articular  for  con- 
tact with  the  internal  and  external  roalleoll.  In  front  of  this  emi- 
nence is  a  rough  surface  for  the  attachment  of  ligaments.  The 
inferior  surface  is  divided  into  two  parts  by  a  deep  groove  directed 
olilinuely  from  within  outward  and  forward,  and  intended  for  the 
insertion  of  a  ligament.  In  front  of  this  groove  is  a  small  flat  facet, 
and  behind  it  a  larger  one,  oval  in  shape,  and  concave  for  articula- 
tion with  the  calcaneum.  The  anterior  surface,  which  joins  the  sca- 
phoid, is  convex,  smooth,  an.d  transversely  oval;  it  is  sometimes 
called  the  head  of  the  astragalus,  and  behind  it  the  bone  ia  somewhat 
constricted,  so  as  to  form  a  kind  of  neck.  The  ponterior  xurface  is 
narrow  and  almost  entirely  occupied  by  an  oblique  groove,  which 
lodges  the  tendon  of  the  flexor  muscle  of  the  great  toe.  The  tiBO 
lateral  surfaces,  below  the  base  of  the  superior  articular  eminence, 
are  rough,  especially  the  internal,  which  presents  a  depression 
for  the  attachment  of  the  internal  lateral  ligament  of  the  ankle- 
joint. 

The  astragalus  articulates  with  the  tibia  and  6bula,  the  calcaneum, 
and  scaphoid  bone. 

The  CALCANEUM,  Of  heel-hone  {os  calcti),  is  situated  beneath  the 
astragalus,  heyoud  which  it  projects  poeleriorly  to  form  the  promi- 
nence of  the  heel.  It  is  the  largest  hone  of  the  tarsus,  and,  like  the 
preceding,  is  irregularly  cuboidal,  but  considerably  elongated  from 
before  backward. 

The  superior  surface  presents  in  front  a  rough  depression  for  liga- 
mentous attachment ;  internal  to  this  is  a  flat  oblong  facet  for  articu- 
lation with  the  astragalus ;  behind  the  depression  there  is  another 
articular  facet,  larger  than  the  preceding,  convex,  and  inclined  for- 
ward and  inward,  thus  corresponding  with  the  facet  of  the  astrogo^ 
lus,  which  looks  in  an  opposite  direction.  Posteriorly,  this  surface 
is  concave  from  before  backward,  and  convex  transversely. 

The  inferior  surface  is  much  narrower  than  the  superior,  and  pre- 
sents posteriorly  an  internal  and  an  external  tuberosity  tor  the  origin 
of  the  short  muscles  of  the  toes ;  the  internal  of  the  two  is  much  the 
larger.  In  front  of  the  tuberosities  the  bono  is  somewhat  excavated, 
and  in  front  of  the  excavation  i  t  is  rough  and  tuberculated.  The  ante- 
rior surface,  the  smallest,  is  smooth,  concave  from  above  downward, 
and  convex  from  Mde  to  side,  nnd  articulates  with  the  cuboid  bone. 
The  posterior  surface,  convex,  smooth  above  and  rough  below,  gives 
attachnent  to  Aohilles's  tendon.     The  ezternal  surface,  larger  be* 
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hind  than  Wfore,  is  grooved  anteriorly,  and  in  ths  middle  for  the 
passage  of  tendons.  The  internal  lurface,  lujgc  and  concave,  lodges 
tbo  tendons  of  the  flexor  muscles,  and  the  vessels  and  nerves  which 
go  to  the  plantar  surface  of  the  foot ;  at  its  superior  part  is  a  special 
groove  for  the  tendon  of  the  flexor  uiusclo  of  the  great  toe, 

Tbe  calcaDeum  articulates  with  tin  cuboid  in  front  and  astragalus 
above. 

The  EfAPHDiD  IB  situated  at  tbe  middle  of  the  inner  margin  of 
the  tarsns.  It  is  transversely  oval  or  elliptical,  and  flattened 
from  before  backward.  Its  posterior  gurface  is  smooth  and  concave 
for  Articulation  with  the  head  of  the  astragalus  ;  the  antvior,  also 
smooUi  and  convex,  is  divided  into  throe  triangular  fiicets  for* 
articulation  with  the  three  cuneiform  bones.  Of  these  three 
divisions  the  two  esteroal  are  broader  above  than  below  ;  whereas 
the  third  and  largest  is  broader  below  than  above.  The  circumfer- 
ence of  the  bone  is  thick,  convex,  and  rough  internally  and  supe- 
riorly ;  concave  and  rough  below  ;  a  small  external  facet  for  contact 
with  the  cuboid  may  often  be  observed.  A  small  tuberosity, 
lituatcd  below  and  internally,  marks  the  inscrtiitn  of  the  posterior 
tibial  muscle, 

Tbe  ctuoiD  forms  the  asterior  and  external  part  of  the  tarsus, 
and,  as  its  name  indicates,  is  cuboidal  in  shape.  Its  superior  surface, 
inclined  ajso  a  little  oatward,  is  At  and  rough ;  tbe  inferior  is  rough 
behiod  for  ligamentons  insertion,  and  presents  a  deep  groove  in  front 
which  traverses  the  bone  obliquely  j^m  without  inward  and  forward, 
and  lodges  (he  tendon  of  the  long  perineal  muscle  ;  the  anterior  is 
mt  obliquely  from  without.^ward  and  fbrward,  and  is  smooth  for 
articiilation  with  the  last  two  metatarsal  bones ;  the  poaterior  is  veffi^ 
ticallj  ooBTOx  and  transversely  concave,  an^.  corresponds  to  the 
anterior  sorface  of  the  calcaneum  ;  athe  i^thnal  presents  at  its 
middle  upper  part  a  circular  facet  £M|pintact  with  the  external  cunei- 
form bone,  and  sometimes  another  smaller  one  behind  this  for  arti- 
culation with  the  scaphoid;  tne  rest  of  the  surface  is  rough;  the 
external)  muish  shorter  than  the  internal,  is  in  fact  a  mere  border ; 
upon  it  nay  be  observed  the  commencement  of  the  groove  which 
traverse*  the  lower  surface. 

The  cuboid  articulates  with  the  calcaneum,  the  Iwt  two  metatarsal 
bones,  the  external  cuneiform,  and  sometimes  tl^dHbihpid. 

The  coifxiTOHM  B01IE8,  SO  called  from  th^MMge-s^e,  are 
situated  in  front  of  the  scaphoid  bone,  and  cornlpond  mft  fi^^t 
three  mtftatareal  bones.  *^- 
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The  fint  or  itltfiJMf  eimtytfri  hmu  ib  tho  largest  of  the  tkree, 
^  and,  wlike  the  othfrih^  il|  tUok  edge  or  base  presenjfcmg  down- 
ward. Of  ill  fbnr  mJuSff^B^  m^miUnor  is  triaDgular,  smooth,  slightly 
ooneaTOy  and  artiedates  with  the  netatarsal  bone  of  the  great  toe ; 
the  poMterwr^  also  triaqgplar  and  smooth,  but  smaller  than  the  pre- 
ceding, joins  the  internal  faoeillpthe  convex  snrfaee  of  the  scaphoid ; 
thj^egtff rwfsj^  is  qvadrangdar,  smooth  above  where  it  toneheli  the 
mipUe  cnneifonn,  and  •bain  front  where  it  is  In  eentaet'with  'the 
internal  side  of  the  posterior  extremityof  the  second  metalanal,  and 
rongh  below  for  the  aMachoient  ef  lif^ettts ;  Ae  iinAnmal  is  mbtcz 
and  onfuni*  The  M^Mrmplfs  is  narroiT,  the  At^Mtir  or  tes  is 
'  broad  and  Tongh.  .  i'  * 

The  Hcond  or  miidh  rancffemi  J)^  tbe  snialliStof  dfa^three, 
has  its  broad  edge  or  base  presentii^  ii|ni||||ik-  'Iti  MCirfcr^Mr- 
fdo$j  sigpoth,  triangular,  and  cohcave,  is*np<«|i||i  pbfle  a  little  pos- 
terior to  that«f  the  preceding  bone^  wheatitkare  in  fAu»;  the 
inUmal  and  CEtemoI  sorfitces  are  quadrangular,  smooth  slnive  and 
behind,  where  thuj^yr  in  .^ntact  with  the  two  other  bones  of 
the  group,  but  riiijpi  below  for  the  insertion  of  ligaments ;  the 
posterior  is  triangulai^^d  plane,  and  joins  the  middle  facet  on  the 
scaphoid.  The  bai0  or  Htpenar4^9^tlfi6B  convex  and  rough ;  the 
summit  edge. gives  attachment  tHBaments. 

The  eztertial  cuneiform  b&ne  isnext  in  point  of  siie  to  thb  first, 

ji^       and  like  the  second  is  placed  with  its  base  upwacrd.    Its  antericT 

iuffaee  projects  beyond  the  cosresponding  part  of  the  preceding, 

and  articulates  with  the  third  metatarsal  bene ;  the  poiteriar  rests 

upon  the  third  division  of  the  convex  ^Rirface  of  the  scaphoid ;  the 

^MUemal  articulates  with  the  middle  cuneiform,  and  the  external 

i       side  of  the  posterioc extremity  of  jthe  second  metatarsal  bene;  the 
ezUmal  is  in  conta<Alwith  ■  the  cuboid.    The  bate  is  rough  and  con- 

J>      oave,  and  the  9wnmit  thicker  iIhii  that  of  ^he  two  others. 

^    fm  f  THB  MBTATARSDS. 

^m  TBa  mmitarsus,  the  second  division  of  the  foot,  is  composed  of 

#re  small  bony  tt>lumn8,  placed  side  by  side,  and  distinguished  from 
*^-         4ach  other  n9M|teily,  counting  from  within. 

Takep  m  ^  mH^  the  metatarsus  is  a  quadrilateral  grating,  con- 
vex abmpi.4^id  con^ve  below.  Its  posterior  edge  is  not  straight, 
but  irr^iilar  and  articulated  with  the  anterior  extremity  of  the 


r. 


THa  MaTASABbUS. 


fA 


•- 


Urmn,  formed  by  the  three  onneiform  and  M^^mH  bones,  j^ie 
ftnterior  edge  is  curved,  the  eonTeziU  prcf^jteg  finrwardy  imd  is 
formed  by  five  rounded  heeds  for  artiodbtioif  ^pl^e  first  phalanges 
of  the  toes.  The  internal  and  external  edges,  cif  which  the  Yormer 
is  the  thicker,  correspond  to  the  lateral  margins  of  the  fbob 

Q-enerml  CharaeUn. — The  metsMllid  bones  belong  to  the  clasa 
of  long  bojMS,  and  consist,  therefore, 'of  a  body  and  *£jtttreTnitMS. 
The  bo^  of  eadi  is  triangular  prismajtiq,  and  dightly  onrred  .vwi 
the  ooBwdtj  presenting  iqpwai^  nnooth,  and  separated  from  die 
adjoining  one  b7.an  fntarsp^ee  for  the  lodgement  of  the  interosseous 
musdM.  The  poiUrwr  im^  tangf  e9ttt0tjf  is  complmtitj|^  large 
and  wnewhat  wej^ge-ehap^  ibf  bfo«d  e<%e  or  base  looung  up- 
ward. IlietaiMittftmisBiAothiplahes 
with  tlie  tarim;  ihe1||||||^]ateral  surfaces,  present  articular  fiMets  for 
umon  with  the  nimli|||iis  bones  of  the  same  group.  The  itu&rior 
or  HgiM  tUb'^mU^  iMlpanded  into  a  nynnded  head  with  flattened 
Bide0|  Qpcm  which  may  be  observed  a  rough  depression  and  a  tuber> 
cular  pngeCtion.  The  smooth  .convex  snrfhee  tfppie  head  is  oblong 
from  above  downward,  and  of  greater  ^actent  belMr  than  above,  cor- 
responding thus  to  the  flexion  of  the  toes^  ^^  ^  much  greater 

than  the  extensiim  movement     -  J*- 

'vis  " 
Special  Oh&racter%. — The  /r^JIfllatarsal  bone  ift  the  thickest  and 

shortest  of  the  gronp^V^ts  tar%al  extremity  is  elongated  from  above 

downward,  and  has  ndfmteral  articular  facet,  but  presents  a  concave 

semilunar  surface  for  articulatioti  with  the  first  cuneiform  bone.    Its 

digital  extremity  is  large  and  marked  below  by  two  vertical  grooves 

for  the  play  of  the  two  sesaipoid  bones. 

The  eeeond  is  the  longest  of  the  group.  Its  tarsal  extremity  is 
received  between  the  first  and  third  cuneiform  bones,  resting  upon 
the  second,  and  articulating  also  with  the  thixd  metatarsal  bone* 

The  third  and  fourth  are  very  aaaily  alike,  but  the  former  is  a 
littie  the  longer.    When  in  th^  natural  position,  however,  the  ta^ 
sal  extrenuty  of  the  latter  projects  behind  the  former  to  reaehJUbi jp  * 
metatarsal  surface  of  the  cuboid,  which  is  upon  a  plane  poHtiri3jl%    ^ 
that  of  the  third  cuneiform.  ^  * 

The  Jiflh  is  the  shortest  of  the  group  except  the  first.  Its  tarsal 
extremi^  is  large,  and  has  but  one  lateral  articular  faaet.  It  presents 
upon  its  outer  side  a  large  triangular  pyramidal  prompPwhich  projects 
obliquely  backward,  and  a  little  outward  for  tli0  hisertion  of  the 
small  peroneal  muscle ;  being  readily  felt  beneath  the  skia^fl  forms 
14 
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an jjuportank  ^jffaMNl  .to*^  ampafcation  of  the  foot  at  the  tarso^meta* 
«  tanN4  artioalatiofi.    a^  '  ' 

In  8tniQ|are  ai|||||^^  tlie  metatarsal  bones  do  not  differ 

from  Ae  metaoavfri:. 


r 


^ 


B  tOM. 


Each  of  the  toes,  except  the  first,  consist?  of  three  separate  bmies, 
called  jfhdlange$f  which,  in  their '  general  characters,  so  nearly 
resembk  those  of  the  Aijp^as  not  to  require  a  separalj^  description. 
•  The  pluanges  of  the  to^nceniwg  l|H>a6  of  the  great  iK^Are 
smaller  than  thbse'  of  the  fia^ersf  Jj^nothinr  pcmt  of  difference  is 
also  found  in  the  greater  extent  (Mpthe  jjijenlar  sorfaees  of  the 
heads  j[i  the  dorsal  direction,*  anarrangelH;^  hanng  reference  to 
the.j^mter  m<^v^ment  of  extension 'fkMwessiFPy  die  toes. 

Developmmit  if  tie  Bonei  of  the  Foci,  '  xSm  torstM.— Ossification 
of  the  tarskl  bofcia  commences  mnch  ei^lier  than  in  the  corre- 
sponding parts  <%^6  hanS.  Hie  latter  are  entirely  cartilaginous 
at  birth,  bat  the  calcanenm,  astragalus^  and  cuboid  of  the  former 
are  each  somewhat 'wLyanced.  Each  of  these  bones- is  deyeloped 
from  a  single  point,  except  thijAaMbieum,  upon  whose  posterior 
extremity  an  epiphysis  is  devMJpl^  abo^^e  tenth  year,  which 
joiiis  the  rest  of  the  bone  a  short  time  sflKpuberty.  The  .order 
of  appearance  of  the  QSSific  pwits  is  as  ictows:  1,  the  caI<Saneam 
about  the  sixth  knonth  6f  foetal  l3e ;  2,  the  astragalus  about  the  soTentb ; 
8,  tl^e  cuboid,  daring  the  ninth;  4,  the  external  cuneiform,  in  the 
»  course  of  the  first  year  after  birth;  5,  me  internal  or  first  cuneiform 

^         in  the  third  year;  6,  the  middle  cuneiform  in  the  be^nning  of  the 
fourth  year;  and  llJBtly,  tHe^ scaphoid  toward  the  latter  part  of  the 
^     ^        fourth  year.    The  completio^^^  the  whole  does  not  occur  until  the 
*   ^    '    epiphysis  of  the  (Salcaiieum  is  il^ted  to  the  body  of  the  bone. 
'  f  jnU  Metatarifii. — ^Like  the  metaiarpal,  the  metatarsal  bones  are 

^  ^H^*  ^veloped  from  one  principal  and  one  epiphysary  point,  the 
'  •*UHiHr  Obonrring  upon  the  tarsd  extremity  of  the  first  of  the  series, 
.  .  ini  tp^  thjD  phalangeal  extremities  of  all  the  others.    The  central 
^  V^^  appears  in  the-  bodies  of  the  bones  between  the  seyenth  and 
.*  ,         eighth  week  ^jQiital  life ;  the  epiphysary  point  appears  successively 
in  the  sevAriPpiles,  begfainm^  with  the  first,  in.  which  the  process 

^<^  *  This  is  also  tme^c^ 'the  heads  of  the  metataiM  bones. 


commences  during  the  third  year.    The  fifth  ie  not  entirely  eompleted 
before  the  sixth  or  seventh  year. 

The  Pkalanget. — The  phulangos  of  the  toes  are  also  developed 
from  two  ossiGc  points,  one  for  the  shaft  and  anterior  extremity,  and 
one  for  thp  posterior  extremity.  The  former  makes  its  appearance 
aome  time  after  that  of  the  corresponding  metatarsal  bono ;  the  latter 
about  the  same  time  with  the  epiphysis  of  that  twoe.*  OssificatioQ 
of  the  two  phalanges  of  the  great  toe,  however,  takes  place  earner 
than  in  the  others. 


The  hyoid  bone  docs  not  form  a  part  of  the  skeleton  proper,  but 
ia  rather  an  appendage  to  the  tongue  and  larynx  between  which  it 
ia  situated  in  the  upper  front  part  of  the  neck.     It  is  Bhapcd  some- 
what like  the  Greek  letter  v,  from  whioh 
it  derives  its  name.     It  consists  of  a  body,  ^'8-  ^'^■ 

two  large  boms  (cornuas),  and  two  small 
onee  (cornicala). 

The  hodtf  or  central  portloQ  is  flattened 
tmni  before  backward ;  it  is  about  half  an 
incb  broad,  terminate!  laterally  in  the 
greater  horns,  and  has  two  surfaces  and 
two  bodies.  The  anterior  gurfaee  is 
emiTtx  and  nwrked  in  the  middle  line  by 
a  ugBt  vertieal  noge^  which  separates  awwudnhkacmmidn-... 
two  flhftllow  d^renioQa  for  the  attach-' 

sent  of  tbo  stylo-hyoid,  atemo-hyoid,  and  digastric  muscles. 
The  ptftUrior  m/rfaet  is  concave,  and  corresponds  to  the  epiglottis 
and  bwe  of  the  tongue.  The  tuperiar-  and  it^erwr  borders  are  bori- 
aontftl  bat  irre^nlar,  and  ^ve  attachment  to  »  great  number  of 
mtuelee. 

The  poiterwr  or  greater  hom$  (comna),  are  the  extremities  of  the 
bone.  They  are  horiiontal,  slightly  flattened  above  and  below,  and 
terminate  in  a  rounded  point  which  giyes  attachment  to  the  thyro- 
kjoid  ligaments;  V,^ 

The  anttrior  ot  imaUer  hom»  are  two  little  conlMBMcesBeB,  that 
prqjeet  forward  and  upward  from  the  supwior  )|praVof  the  bone 

•  if 

•  Qiuin.  ■*" 


•• 
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iniifre  the  body  joiw^e  greater  4ior&8.  They  giaendly  remain 
cartilaginous  until  adfsnced  ag^  and  ifirer  attachment  to  the  stylo- 
hyoid ligaments.         ^*  -         * 

The  hyoid  bone'ls  dereloped  froimljife  points,  one  for  the  b6dy 
and  one  for  each  of  the^jirocessee.  -^I^ose  for  the  body  and  larger 
horns  make  their  am>eibranoe  lust  befi^  birth.    •' 


/-' 


THE  SBSAHOU)  BONES. 

The  sesamoid  bones  arei  dseous  nodules  of  Tarions  sises^  dereloped 
in  the  tendons  of  some  of  the  muscles  ol|^e  extremities,  wheril  their 
office  seems  to  be  that  of  a  fulcn4|u  As  a  general  rule  they  are 
small,  rarely,  except  iflMhe  case  of  "the  piiillB,  exceeding  the  sise 
of  a  gnin  of  coffee,  which  they  also  usiUly  resemble  in  shape. 
Th^y  are  found  principally  in  the  flexor  tendons,  to  which  law  the 
patella  is  an  exceptioli  also,  and  are  .nearly  always  present,  in  the 
origmal  tendons  df  the  gastrocnemius  muscle  behind  the  condyles  of 
the  femur,  and  in  the  flexor  tendon  of  th0  great  toe  bei^eath  the  head 
of  the  corresponding  metatarsal  bone.  In  structure,  they  resemble 
the  short  bones.  • .  They  are  not  found  in  youug  9ubjects,'b&t  are 
dcTeloped  in  ^&»  suSstance  of  the  tendons  about  the  age  of  manhood, 
and  often' later.  \^      ^a  .    . 


'%  * 


ODONTOLOGY. 


The  teeth  hare  been  conaidered  by  variooa  anatomists  as  formiog 
k  part  of  ttie  skeleton,  as  appeudageB  to  the  dormoid  tissue,  and  as  , 
parts  of  the  digestive  apparatus,  but  tbey  are  now  gpnorally  roeog- 
niied  as  constituting  a  special  structure,  the  study  of  which  is  called 
odontology.  Although  bearing  some  likeness  to  bone,  they  differ 
from  this  tissue  in  the  following  particulars:  1,  they  are  destitute  of 
periosteuna;  2,  they  consist  of  an  interior  nervous  pnip  surrounded 
by  a  calcareous  substance  divisible  into  two  distinct  structures,  called 
enamel  and  ivory,  which  contain  no  vessels  or  nerves;  3,  they  are 
developed  from  the  circumference  toward  the  centre  by  successive 
depositions;  4,  tbey  are  not  nourished  like  bone;  5,  by  chemical 
analysis  tbey  are  found  to  contain  a  much  larger  amount  of  earthy 
matter,  and  the  enamel  is  entirely  destitute  of  gelatin ;  0,  their  phy- 
Eiological  relations,  including  thoir  duration,  are  widely  different; 
7,  their  diseases  ure  unlike.  Their  'dissimOarities  to  the  dermoid 
tiasoe  ftre  not  so  nomerooB,  bat  sufficient  to  diatingniah'them. 

The  teeth  are  divided  in  reference  to  their  danitioD  into  tempon^y 
and  permanent.  The  former  precede  the  latter  in  the  order  of  their 
derelopment,  and  subserve,  m  their  name  implies,  only  a  temporary 
porpose. 

The  nnmber  of  temporary  teeth  is  nsnally  twenty,  ten  in  each 
jaw;  'Ai  permanent  set  are  thirty-two,  sixteen  in  each  jaw.  These 
Dombera,  however,  are  riometimes  fonnd  to  Tsry,  the  Tarieties  eon- 
listing  both  in  excess  and  defiotency,  hot  more  frequently  the  hfler. 

In  their  natural  position  tad  relation,  the  permanent  teeth  form 
two  parabolic  curves  called  the  dental  arches,  one  of  which  is  Bap«< 
rior  and  tfa«  other  inferior.  The  sise  of  these  arches,'  however, 
is  not  the  same ;  the  superior  forms,  as  it  were,  the  JUrger  extremity 
of  an  oval,  and  the  lower'  the  smaller  end.  Bach  arch  presents 
an  anterior  oonvezj  and  a  posterior  concave  tiufaee,  a  free  border, 
and  a  baae  or  attached  border.    The  free  borders  of  the  two  arches 
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ore  thin  and  sharp  at  the  middle,  but  thick  and  uneven  laterally. 
They  do  not  exactly  correspond  at  all  points,  owing  to  the  smaller 
gize  of  the  inferior,  whose  anterior  or  middle  part  rests  a  little  behind 
the  superior,  ivhen  the  mouth  is  closed ;  laterally  and  posteriorly, 
however,  they  are  directly  opposed.  This  arrangement  is  connected 
with  the  ditferent  oflices  of  the  anterior  and  posterior  divisions,  the 
former  being  intended  for  tearing  and  cutting  the  food,  and  th« 
latter  fbr  grinding  it  to  a  proper  pulp-like  mass. 

The  teeth  arc  distinguished  by  their  differences  in  size  Mid  form 
into  three  classes,  namely,  the  incisors,  the  canine,  and  the  molars. 
The  6rst  cluas  numbers  four  in  each  jaw,  the  second  two,  and  the 
third  ten.  They  have,  however,  certain  characters  in  common.  Thus, 
each  tooth  consists  of  two  dlBtinct  parts,  namely,  a  hodi/,  and  a  root 
ovfanij;  the  former  is  free  and  projects  beyond  the  gum,  the  latter 
ia  implanted  in  the  alveolus  or  socket,  and  they  are  united  with 
each  other  by  a  somewhat  constricted  part,  called  the  neck,  to 
which  the  gum  is  attached.  A  second  general  character  is  the 
nearly  vertical  direction  of  the  axis  of  each,  which  is  peculiar  to 
the  human  race.  Lastly,  the  bodies  of  all  the  teeth,  with  the  excep- 
tion of  the  canine,  are  of  nearly  equal  length. 

The  ineiaor  teeth  occupy  the  anterior  part  of  the  dental  arches, 
and  are  larger  in  the  upper  than  in  the  lower  jaw.  They  are 
distinguished  into  middle  and  lateral  incisors.  The  middle  incisors 
of  the  upper  jaw  are  much  larger  than  the  lateral,  but  the  inferior 
lateral  are  larger  than  the  middle. 

The  bodies  of  the  incisor  teeth  are  wedge-shaped,  and  have 
four  surfaces  and  a  free  edge.  The  anterior  surface  ia  convex 
and  smooth,  and  somewhat  broader  near  the  edge-  than  the  root. 
The  posterior  surface,  also  broadest  near  the  edge,  is  concave,  and 
smooth,  and  often  grooved  in  a  vertical  direction.  The  lateral  sur- 
faces, broodest  near  the  root,  are  plane  and  less  polished  than  the 
anterior.  The  free  edge  of  the  superior  incisors  ia  sharp  and  bevelled 
at  the  expense  of  the  posterior  surface,  but  that  of  the  inferior  ia 
thicker  and  cut,  as  it  were,  from  the  anterior  surface. 

The  roots  of  the  incisor  teeth  are  single,  conoidal,  flattened  from 
side  to  side,  and  perforated  at  the  end  by  a  very  small  opening 
which  communicates  with  the  cavity  of  the  tooth.  The  neck  of  each 
incisor  is  marked  by  an  anterior  and  a  posterior  curved  line,  whose 
concavity  is  directed  toward  the  free  edge. 

The  canine  teeth,  two  in  each  jaw,  are  situated  between  the  in- 
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daon  ud  molvrs.  Thty  are  tfte^engcst  of  all  the  teeth,  and  thoBe 
of  the  nppej'  jair  axe  aomewll^  larger  than  the  inferior.  Their  bodiea 
arebrottl,  ooBTex,  a«d  emooth  ia  fr<Hftt,  sonewbat  oontncted  and  ofa- 


f  V  4  r  i-  n 

M  f  n  fi- 


ilt>fUiaf(lMiipiHr>« 


care  behind,  narrow  and  conres  on  the  Bides,  and  terminated  by  an 
obtuse  point  which  projects  beyond  the  level  of  the  others.  Their 
roots  are  single,  larger  and  longer  than  thoee  of  the  incisors,  eonoidal 
in  shape,  grooved  upon  their  lateral  surfaces,  and  perforated  at  the 


The  roots  of  the  superior  canines  are  on  a  line  with  the  ascending 
processes  of  the  superior  maxillary  bones,  into  the  base  of  which 
they  often  extend.  The  neck,  like  that  of  the  incisors,  is  marked 
by  two  curved  lines. 

The  moiar  teeth  are  divided  into  two  classes,  the  small  and  large; 
the  former,  two  in  number  on  each  side,  are  situated  directly  behind 
the  canine;  the  latter,  three  upon  each  side,  occupy  the  posterior 
parts  of  the  dental  arches.  They  are  also  called  Ueutpxdt  and 
nidtieu*pid$,  which  names  are  derived  from  the  number  of  points 
upon  their  cutting  edge  or  crown. 

The  body  of  the  small  molars  (bicaspida)  is  irregularly  cylindrical, 
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convex,  Mid  smooth  upon  its  external  and  internal  surfaces,  broader, 
nearly  plane,  and  less  polished  uponits  asteriorand  posterior  surfaces. 

Ihe  free  edge  or  crown,  much  more  extensive  than  that  of  the 
incisors  and  canines,  is  elongated  from  within  outward,  and  marked 
by  two  little  tubercles  or  prominences,  of  which  the  esternal  is  the 
larger  and  more  elevated.  The  root,  generally  single  but  sometimes 
bl6d  or  double,  is  conoidal,  flattened  from  before  backward,  and 
marked  by  a  vertical  groove  upon  its  anterior  and  posterior  surfaces. 
The  necV  is  Dearly  circular  and  horizontal.  The  small  molars  have 
been  likened  to  two  canine  teeth  united. 

The  body  of  the  larg«  molara  (multicuspids},  much  larger  than  . 
the  preceding,  is  cuboidal,  coDvex  upon  its  external  and  internal, 
and  plane  ^on  its  anterior  and  posterior  surfaces.  The  grinding 
surface  of  the  tooth  is  marked  by  four  prominences  or  tubercles 
separated  by  a  craoial  furrow.  In  advanced  age,  this  surface 
is  perfectly  plane  and  smooth,  the  points  having  become  gradu* 
ally  worn  away.  The  roots  or  fangs  of  the  large  molars  vary  in 
number  from  two  to  five ;  as  a,  general  rule,  however,  the  snperior 
teeth  bave  three,  and  the  inferior  two.  These  fangs  are  either 
divergent,  or  parallel  for  a  little  way  and  convergent 
Fi^.  112.  at  the  extremities;  sometimes  they  are  hook-like; 

the  summit  of  each  is  perforated  for  the  dental 

The  last  molar  tooth  is  called,  from  the  lateness 
of  its  appearance,  the  wisdom  tooth  (dens  sapientise). 
It  is  smaller  than  the  others,  often  has  but  one  fang, 
and  of  all  the  teeth  is,  as  a  general  rule,  most  apt 
to  decay.  It  is  also  distinguished  by  its  having  but 
three  tubercles  upon  its  crown. 

Structure  of  the  Tegth. — Every  tooth  has  an  in- 
ternal cavity,  which  varies  in  size  at  different  periods 
of  life,  being  greatest  in  teeth  not  perfectly  deve- 
loped, and  gradually  diminishing  as  ago  advances.  This  cavity  is 
hollowed  out  of  the  body  of  the  tooth  from  whence  it  is  prolonged 
into  the  fangs,  upon  the  summits  of  which  it  terminates  in  an  orifice 
for  the  admission  of  the  dental  bloodvessels  and  nerves.  It  follows 
from  this  that  the  cavity  is  single,  in  teeth  which  have  but  one 
root,  but  in  those  that  have  several  roots  it  presents  as  many  pro- 
longations, all,  however,  uniting  in  the  main  cavity,  which  is  situated 
in  the  body  of  the  organ.  In  the  fresh  state,  this  cavity  is  occupied 
by  a  white,  gelatinous- looking  substance  called  the  dental  pitlp  o 
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papilla,  which  consUta  of  a  membranous  expansion  of  the  dental 
nerve  together  with  numeroiu  bloodvessels. 

The  hard  part  of  the  tooth  consistB  of  three  distinct  substances,! 
nunelj,  the  dentine,  the  enamel,  and  the  cement. 

The  dentine   or  ivort/  (Fig.  113,  2)  constitutes  by  far  the  largest  , 
part  of  the  tooth,  the  two  other  sabatances  forming,  as  it  were, 
only  an  esternal  covering  or  crust.     To  the  naked  eye,  it  seems  Ee 
differ  but  little  from  the  compact  tissue  of  ordinary  bone  ;  it  is,  how- 
ever, tDDch  harder,  owing  to  its  larger  amount 
of  earthy  matter,  and  is  entirely  destitute  of  PiE- 1'8. 

bloodveeeels  and  nerves.  Viewed  with  the 
microscope,  it  ia  found  to  be  penetrated  by  an 
inS&ite  number  of  minute  canals  or  tubules 
(Fig.  114,  1),  which  commence  upon,  the  walls 
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of  the  internal  cavity  by  open  mouths,  and 
pus  in  an  undulating  and  nearly  parallel  di- 
rection toward  the  external  surface  where  they 
terminate.     In  their  course  these  canals  often 
iifiircate,  and  this  is  more  pardcuiarlj  the 
eue  ia  those  which  run  to  the  under  surface 
of  the  enamel,  the  division  taking  place  imme- 
diately   before    they    reach    this    structure. 
The  small'  siie  of  these  canals  precludes  the 
admission  of  the  red  corpnscles.of  the  blood, 
bat  they  are  found  to  contain  a  transparent 
watery  flnid,  which  in  all  probability  is  derived  from  the  blood,  and 
b  supposed  by  physiologists  to  furnish  nntriment  to  the  inter-tubnlar 
nbstaaoe.     The  chemical  composition  of  dentine'  is  usually  stated 
M  follows: — 


asTlV  at  Uh  tntb.  In  whk 
Oh  blwk  polnli  riUnt  tlx  a 

■  orthaitaDtaltubalia. 
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(Phosphate  of  lime  61.09^^^H 

Phosphate  of  magnesia         ■  1.25             ' 

Carbonate  of  lime        .         .  5.30            ^ 

Fluoride  of  calcium     .         .  2.10 

1^  Soda  and  chloride  of  sodium  1.40 

.     Animal  substance  nrn.1  water         .         .         f        .  28.00 

100.00 

The  enamel  (Fig.  113,  3^  tJie  hardest  part  of  the  tooth,  and  also 
the  hardest  substance  in  the  whole  body,  constitutes  the  external 
part  of  the  body  of  the  tooth,  and  forms 
'^"      ■  a  protecting  capsule  to  the  inclosed  den- 

tine.    It  is  generally  thickest  upoil  the 
grinding  surface,  and  becomes  gradually 
?&8^5^„^^M       thinner  toward    the  neck,  where   it  ends 
abruptly.    Examined  in  mass,  it  is  trans- 
lucent, of  a  bluish  white  or  milky  color, 
and  extremely  brittle.     The  microscope 
shows  il  to  consist  of  slightly  undulating 
but  nearly  parallel  columns  of  fibres  of 
F'niii^iwboii^oiKifiutiioii.niM'nr-    a  hcxagonal  form  (Figs.  114  and  115), 
r^"™,".'! "'o"'.' ."","""' "'""""  "    applied  by  their  internal  extremities  to 
the  outer  surface  of  the  dentine,  from 
which  they  radiate  in  the  manner  represented  in  Plate  112. 

These  columns  are  about   ^Jn  of  a  line   in  diameter,  are  trans- 
versely striated,  and  are  not  tubular  like  those  of  the  dentine- 
No  bloodvessels  or  nerves  have  ever  been  discovered  in  the  enamel, 
and  only  the  slightest  trace  of  animal  matter  can  be  detected  in  its 
composition.     The  following  is  its  chemical  analysis: — 

Phosphate  of  lime  .         .....  85.3 

Fluateoflime 3.2 

Carbonate  of  lime 8.0 

Phosphate  of  magnesi&  .....  1.5 

Animal  tissue,  soda,  and  water         .         .         .  2.0 

100.0 

The  cemevt  or  cortiiral  substance  (orusta  petrosa),  {Fig.  113,  1,)  is 
a  thin  lamina  of  osseous  substance,  which  covers  the  outer  surface  of 
the  roots  of  the  teeth,  and  terminates  at  the  margin  of  the  enamel. 


^  •         «  0  soil  TO  LOST.  2i9 

It  does  aot  diff#  eikentially.from  the  oompnt  tisane  ^  ^xUnuj       *        ' 
bgae.  #     .  t      •  ^    ■    • 

The  teeth  are  implaated  in  the  alveolar  cavities  or  sodCAtsjvrbjSk 
&re  moulded  exactly  upon  the  roots,  a.  delicate  layer  of  periost^v'    ^ 
interTeniDg.     This  articulation,  called  gomphogia,  would  not,  hA*       ^  % 
ever,  be  entirely  secure  wi^out  the  aid  of  the  guma,  whioh  bejgg 
closely  attached  around  the  neck  of  the  tooth  holds  it  firmly  in^  its" 
position. 

The  teeth  derive  their  arteriee  from  branches  o^  the  ioternal 
maxillary.  Their  nerves  are  filaments  from  the  second  and  third 
diviaions  of  the  trifacial  or  fifth  pair.* 

*  The  limit!  of  this  work  preclude  an  aocuunl  of  the  derelopnieiit  of  tbe 
iMth. 
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Arthrology  has  for  its  object  the  study  of  the  connectioQS  or 

articulations  of  the  several  pieces  of  the  skeleton,  one  with  another. 
The  manner  in  which  these  connections  are  made,  and  the  means 
employed,  vary  in  different  parts  of  the  body,  according  to  the  offices 
which  the  several  parts  have  to  perform.  Thus,  in  the  cranium,  a  close 
and  immovable  union  of  the  bones  is  required  for  the  protection  of 
the  inclosed  brain;  in  the  spinal  column,  solidity  and  a  certain  de- 
gree of  mobility  or  elasticity  combine  to  give  great  strength,  and  at 
the  same  time  allow  the  different  movements  of  the  trunk  of  the 
body;  lastly,  in  the  extremities,  solidity  gives  place  to  a  great  degree 
of  mobility  in  accordance  with  the  functions  of  the  limbs. 

It  will  be  seen  that  there  are  at  least  three  varieties  of  articu- 
lation, the  characteristics  of  which  are  respectively;  1,  immobility; 
2,  solidity,  with  a  slight  degree  of  yielding;  and  3,  great  mobility. 
The  first  of  these  varieties  is  called  synarthrosia.t  the  second,  am- 
phiarthrosia,!  the  third,  -diar  throe  is.  § 

Synarthroau. — All  the  bones  of  the  head,  except  the  lower  jaw,  are 
joined  together  by  the  synarthrodia!  or  immovable  articulation,  but 
the  exact  manner  in  which  the  surfaces  are  applied  is  not  the  same 
between  all  the  bones;  the  subdivisions  that  have  been  established 
by  anatomists  are  the  indented  suture,  in  which  the  surfaces  are 
provided  with  tooth-like  processes ;  squamous  suture,  in  which  the 
edges  overlap  like  scales;  harmonic  suture,  in  which  there  is  a 
simple  contiguity  of  two  rough  surfaces ;  and  lastly,  schindylesis,  in 
which  the  edge  of  one  bone  is  received  into  a  groove  of  another. 

The  means  of  union  in  synarthrodia!  articulations  consist  of  s 

*  opSpw,  ft  joint. 

t  inw.  togetber,  and  ap^jtay,  articulation. 
1  ojtft,  both,  find  apSfor,  articulation. 
{  Sio,  through,  and  a^pw,  articulation. 
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a  tbin  Ujer  of  ik»  orifpn*!  oartiUge  of  o«ifio»tio9,  vhich,  although 

easily  demonstrated  in  the  young  subject,  generally  becomes  ossified 
in  advanced  age. 

Amphiarthrotia  or  Symphyiia. — The  bones  united  together  by  this 
mixed  sort  of  articulation  are  the  bodies  of  the  vertebrie,  the  ilium 
and  eacnini,  and  the  two  pubic  bones.  The  means  of  union  conaist 
of  a  plate  of  fibro-cartilage,  situated  between  the  contiguous  surfaces 
and  Eurroanding  ligaments. 

Diarthrotis. — ^Tbe  diaithrodial  or  movable  articulations  are  very 
Dumerous;  they  present  several  differences  in  the  form  of  the  arti- 
culating surfaces,  and  in  the  kind  and  e^ttent  of  their  motions,  and 
have,  therefore,  been  variously  subdivided.  The  moat  important 
Bobdivisions  are  the  following:  1.  Unarthrosis,  or  the  ball  and 
socket  joint,  in  which  a  rounded  head  is  received  into  a  correspond- 
ing cavity,  as  in  the  shoulder  and  hip  joint.  In  articulations  of  this 
kind,  all  the  different  kinds  of  motion  are  allowed,  namely,  flexion, 
extension,  abduction,  adduction,  circumduction,  and  rotation.  2. 
Arthro»i»,  in  which  the  surfaces  are  plane,  and  the  motion  limited 
and  of  a  gliding  nature,  as  between  the  articular  processes  of  the 
vertebrse;  the  ribs  and  transverse  processes  of  the  vertebrae,  and  the 
carpal  and  tarsal  bones.  Z.  Trochlear  articulatiom  or  CUnglymua. 
— This  epficies  includes  all  those  joints  in  which  one  of  the  opposed 
surfaces  is  shaped  like  a  pulley,  such  as  the  elbow  joint,  the  knee 
yajA,  the  joints  of  the  phalanges,  &e.  In  some  of  theH.tha  notieiu 
an  01^7  in  opI>OBite  dir«etionB,  bat  in  others  a  alight  degree  of  ab- 
dnodon,  addnotiQii,  and  eircnmdaotion  are  alloved. 

In  thf>  diarthfodii^  artionlations,  the  oj^posed  BnrfaceB  are  aootir- 
atelj  adapted  to  eaqh  othoTi  incnuted  with  cartilage,- and  invetrted 
with  a  Bynorial  membrane.  The  meaqs  of  onion  oDiuiat  of  peri- 
^loal  li^unente,  tefidons,  and  tnnaclea. 
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The  artiouUtioiu  of  the  vertebrsB  nith  each  Other  are  of  two  kinds, 
snphiarthrodial  and  diarthrodial;  the  former  oocor  ^tween-  the 
bodies  of  the  bones,  and  the  latter  between  the  obli^ne  w  artictilat* 
ing  processes.  In  order  to  obtain  a  good  view,  of  the  whole,  the 
eolomn  should  be  entirely  olear^  of  mi»cU»  and  oUter  appendages, 
each  Tertebra  sawed  throogh  at  iU'  f  wo  pediolee,  i^  the  spinal  cord 
lid  membraaes  r^oTedr 


THE   BONBS  AND  JOINTS. 

The  bodies  of  the  vertebrffi  are  joined  together  by  an  anterior  and 
a  posterior  common  ligament,  and  an  intervertebral  Babatance. 

The  anterior  common  ligam-cnt  ie  a  band  of  white,  pearlj-lookiilg 
fibres,  which  are  attached  to  the  front  of  the  bodies  of  the  vertebral 
and  intervertebral  fibro-eartilagea,  and  extend  from  the  axiB  to  the 
sacrum.  It  is  broader  below  than  above,  and  thickest  in  the  dorsal 
region,  and  conebts  of  several  layers  of  fibres,  the  most  stiperficial 
of  which  are  stretched  from  one  vertebra  to  the  fourth  or  fifth  below, 
bnt  the  deep  seated  from  one  to  only  the  next  below.  It  fills  up  the 
transverse  grooves  on  the  anterior  surfaces  of  the  bodies  of  the  ver- 
tebra:, but  upon  ea^h  side  of  the  median  line  the  fibres  are  scattered 
and  stretch  across  these  grooves,  forming  canals  for  the  passage  of 
bloodveasels.  This  ligament  is  more  adherent  to  the  intervertebral 
substance  and  margins  of  the  vertebne  than  to  the  middle  of  their 
bodies. 

The  pogterior  common  ligament  is  situated  within  the  spinal  cana) 
upon  the  posterior  aspect  of  the  bodies  of  the  vertebroe,  and  extends 
from  the  occiput  to  the  sacrum.  It  is  not  of  uniform  breadth  at  all 
points,  but  broader  opposite  each  plate  of  intervertebral  substance, 
so  that  its  borders  have  a  scalloped  appearance.  It  is  closely  at- 
tached to  the  intervertebral  substance,  but  is  separated  from  the 
middle  of  the  bodies  for  the  passage  of  veins.  Its  posterior  surface 
is  separated  from  the  membranes  of  the  spinal  cord  by  loose  cellular 
tissue  and  fat. 

The  intervertebral  gubttanee  consists  of  a  series  of  plates  or  disks 
of  fibre- oar  til  age,  situated  between  the  articular  surfaces  of  the 
bodies  ,of  all  the  vertebrte,  excepting  the  first  two.  These  disks 
correspond  exactly  to  the  surfaces  between  which  they  are  placed, 
and  are,  therefore,  for  the  most  part  slightly  convex  upon  both  sides, 
transversely  oval  in  the  lumbar  and  cervical  regions,  and  circular  in 
the  dorsal.  Their  thickness  varies  with  the  degree  of  motion  in  the 
part,  and  is  greater,  therefore,  in  the  cervical  and  lumbar  regions 
than  in  the  dorsal.  Again,  they  are  not  uniformly  thick,  but  assist 
in  forming  the  curvatures  of  the  spine  even  more  than  the  bodies 
of  the  vertebne  themselves,  and  are,  therefore,  thicker  anteriorly 
than  posteriorly  in  the  lumbar  and  cervical  regions,  and  the  reverse 
in  the  dorsal.  Taken  together,  they  form  at  least  one-fourth  of  the 
length  of  the  spinal  column  from  the  skull  to  the  sacrum. 

Structure. — By  a  vertical  division,  the  intervertebral  substance 
will  be  seen  to  consist  of  a  series  of  concentric  plates,  which  are 
placed  upon  edge  between  the  opposed  bones,  and  indowe  at  tke 
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»  •  joft  )nlpy  Hbotaoce  of  •  vbiluli,  {^4117,  jelly-Uke  appear- 
•nos. '  .TIm  w>  e^ffn  of  Uie  pUtes,  m  a«9n.ui  «  aecUou  of  th|a  kind, 
>r«  Botperfeotly.rtn^l^  bat  loneiih^t  eonred,  the  mpst  extenul 
pm«ti&ig.»  coaravty  OBtwwd,  and  (he^  iiteraal  uward  .(see  Ftg. 
U7).  ibtetpMedlMMre6pthMe0oooeDtri«ii|Mfi,iaaBiaaUqsMititr 
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of  the  tame  glai^  snbetahce  found  &t  the  centre,  vhich  gradnallj 
inereafles  frbmwithoat  hiward.  7he  concentric  plates  are  composed 
of  fibres  which  pass  obliquely  between  the  two  bonea,  thdse  of  one 
plate  croeaing  the  direction  of  the  fibres  of  the  adjacent  plate. 
In  a  horisooUl  section  of  the  tnterrertebral  sabstanc^,  these  con- 
eentrie  plates  look  like  concentrio  fibres,  and  were  so  considered 
bj  the  older  anatomista.  -  The  inclosed  semifloid  pulp  is  entirely 
deroid  of  fibres,  very'^wtie,  and  wemsjo  be  in  a  state  of  constant 
oompressioD,  so  that  when-aknife  is  plni^d  throngh  the  concentric 
platM  and  withdrawn,  the  pn^  often  follows'  it  and  forme  a  kind  of 
hernia  externally. 

The  articulating  processea  of  tt^e  .rertebne  form  true  diarthrodial 
j<»nta,  and  are  therefore  ooTp^ed  -with  cartilage  and  inTeated  with  . 
rrnorial  membrane.  They  are  bontid  together  by  nnmerous  short 
piripberal  fibres,  which  fums  an  imperfect  kind  of  oapanlei  8<Hne- 
what  longer  and  looser  in  the  eefricttl  and  lumbar  regions  than  in 
the  dorsal,  corresponding  to  the  greater  mobility  of  the  former. 

Bendeis  the  ligametUa  immediately  aorronnding  the  two  seta  of 
artionlatiotis  between  the  rertebree,  othen  connect  the  arches  or 
laniiM^  and  the  transrerse  and  spinona  processes. 
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The  ligaments  {Uffamenta  guhfiava),  connectiog  the  kmiose  or 
arches,  are  very  short  and  broad,  extendisg  on  each  side  from  the 
root  of  the  transverae  to  the  root  of  the  Bpinoas  process.  They  con- 
sist of  yellow  elastic  tissue,  vbose  fibres  are  attached  above  to  the 
anterior  aspect  of  the  lower  margin  of  the  arch,  and  below  to  the 
posterior  aspect  of  the  superior  margin. 

The  inter-transverse  ligament*  are  so  blended  with  the  tendons  of 
the  surrounding  muscles  of  the  back,  that  it  is  difficult,  and  often- 
times impossible,  to  demonstrate  them  as  separate  structures.  They 
consist  of  very  short  white  fibres,  passing  directly  between  the  cor- 
responding borders  of  the  processes. 

Two  seta  of  ligaments  are  recognized  ss  connecting  the  spinous 
processes,  the  supraspinous  and  the  infer-spinous  Itgamentg.  The 
former  are  quite  distinct,  and  consist  of  small  fascicles  of  fibres  at- 
tached to  the  summit  of  each  spinous  process,  and  extending  to  the 
third  or  fourth  bono  below,  thus  forming  a  continuous  cord  from  the 
seventh  cervical  vertebra  to  the  sacrum.  The  inter-spinoua  liga- 
ments are  found  only  in  the  dorsal  and  lumbar  regions;  they  consist 
of  a  few  short  narrow  bundles  of  fibres,  placed  nearly  vertically 
between  the  corresponding  borders  of  the  spinous  processes,  and 
extending  from  the  root  to  near  the  point  of  each. 

Articulationt  of  the  First  and  Second  Vertebree. — This  articula- 
tion, called  the  atlanto  axoid,  is  a  quadruple  diarthrosis,  and  results 
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from  the  contact  of  the  articulating  processes  of  the  two  bones,  and 
of  the  odontoid  process  of  the  axis  with  the  anterior  arch  of  the 
Mla6  and  the  transveree  ligament. 


ABTIOULATIOK0  01  tBE  TIBTBBftAL  COLVMS.        £15 

The  vtiooktion  of  the  «rtioDhtiiig  prooenee  does  not  differ  from 
■  thtt  betvees  theMrreepDiiding  parts  of  the  other  nrtettm,  except 
m  the  ahape  and  direotioQ  of  the  sttrftees,  wfaiofa,  ae  before  meo- 
tkmed,  are  dftoolar  «nd  nearly  hoiiaontal;  -  These  snr&ces  are 
eorered  with  oarttlage,  prorided  with  STiiovial  metobraDee,  and  boond 
together  by  aorrounding  ligamentona^brei}  vhieh  form  an  imperfect 
ttfmit  mpon  eaeh  nde. 


The  articolation  between  the  odontoid  process  and  the  atlas,  eon- 
sUte  of  a  small,  oblong,  concave  facet  npon  the  posterior  surface  of 
the  anterior  arch,  and  a  corresponding  smooth  eonvex  surface  npon 
the  anterior  aspect  of  the  process ;  the  two  are  covered  with  cartilage 
and  provided  with  a  loose  synovial  membrane. 

The  ligaments  which  bind  the  two  borders  together  are  three  in 
nomber :  1.  The  anterior  aUtmto-axoid  l^/ament,  which  is  tolerably 
thick,  bread,  and  strong,  and  extends  from  the  lower  edge  of  the  ante- 
rior arch  of  the  attas  to  the  base  of  the  odontoid  precess,  where  it  b 
eontinnonfl  with  the  anterior  common  ligament  of  the  spinal  column. 
2.  The  porteriar  atlanfyhoxoid  ligament  is  thin  and  membranotu,  and 
is  interposed  between  the  posterior  u-ch  of  the  atlas  and  the  laminse 
of  the  axia.  8.  The  tranwerae  ligament  is  stretched  between  the 
roots  of  the  superior  articulating  processes  of  the  atlas,  and  forms 
with  the  anterior  arch  of  this  bone  a  kind  of  ring  for  the  reception 
of  the  odontoid  prooesa.  It  is  thick  and  strong,  flattened  from  before 
backward,  and  presents  npon  its  anterior  surface  a  amalt  concave 
15 
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cartilaginous  facet,  for  cvntact  with  the  posterior  surrace  of  the  odon- 
toid process,  which  ia  similarly  furnished,  a  synoTial  membrane  in-  ' 
tervening.  A  small  fibrous  band  passes  from  the  middle  of  this 
ligament,  to  the  posterior  edge  of  the  basilar  process  of  the  occipital 
bone  above,  and  to  the  body  of  the  asis  below,  where  it  ia  contiouous 
with  the  posterior  common  ligament. 

Articulations  of  the  First  and  Second  Vertebra  with  the  Occipital 
Bone. — The  atlas  is  articulated  with  the  occipital  bone,  by  the  contact 
of  the  articulating  processes  of  the  former  with  the  condyloid  pro- 
ceases  of  the  latter,  forming  thus  a  double  diarthrosis.  The  contigu- 
ous surfaces  of  these  parts  are  covered  with  cartilage,  furnished  with 
synovial  membrane,  and  surrounded  by  short  ligamentous  fibres,  which 
form  a  sort  of  capsule  for  each  joint. 

The  ligaments  are  four  in  number:  1.  The  anterior  atlanU>-ecci- 
pital  ligament,  extends  between  the  posterior  margin  of  the  basilar 
prooees  of  the  occipital  bone  and  the  anterior  arch  of  the  atlas.  In 
the  median  line,  the  fibres  are  collected  into  a  thick  rounded  cord, 
which  is  attached  below  to  the  tubercle  of  the  anterior  arch  ;  upon 
each  side  of  this  the  ligament  is  memhraniform,  but  still  quite  thick 
and  strong.  2.  The  posterior  atlanto-oeeipital  ligament  is  very  thin 
and  delicate,  and  hardly  deserves  to  bo  mentioned.  It  extends  from 
the  posterior  edge  of  the  great  foramen  of  the  occipital  bone  to  the 
superior  margin  of  the  posterior  arch  of  the  atlas.  3.  The  two 
lateral  atlanto-occtpital  ligaments,  one  upon  each  side,  are  ehort, 
strong,  and  cord-like ;  they  are  attached  above  to  the  jugular  process 
of  the  occipital  bone,  and  below  to  the  hose  of  the  transverse  process 
of  the  atlae. 

The  occipital  bone,  although  not  in  contact  with  the  second  ver- 
tebra, is  attached  to  it  by  several  strong  ligaments. 

The  occipito-axoid  ligament  is  a  continuation  of  the  posterior 
common  ligament  of  the  spinal  column,  from  the  posterior  surface  of 
the  body  of  the  axis  to  the  anterior  margin  of  the  great  foramen. 
It  is  broad,  covers  in  the  odontoid  process  behind,  and  is  sometimes 
considered  as  consisting  of  three  portions,  a  middle,  and  two  lateral. 

The  odontoid  ligaments  are  three  in  number,  two  lateral,  acd  one 
median.  The  lateral,  moderator,  or  check  ligaments,  as  they  are 
variously  termed,  extend  between  the  sides  of  the  extremity-  of  the 
odontoid  process,  and  two  rough  depressions  upon  the  inner  side  of 
the  condyles  of  the  occiput.  They  are  thick  and  strong,  and,  by  their 
almost  horizontal  direction,  serve  to  check  the  rotatory  motions  of 
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the  head.'  Tka  middk  ocUmtoid  Ugmtant  eosBists  of  a  few  scattered 
filnrtfr  extending  from  tiie  snmmit  of  the  odontoid  process  to  the 
anteriw  margin  ai  the  great  foramen. 


ABTICULATIOm  or  TfiB  CRAHIUH^ 

An  the  benecr  bf  the  erani|im  are  joined  together  l^  Sjmarthrodial 
trticolatian^  which  form  what  lure  eommonly  known  a9  the  sntureft  tit 
the  AjqA.  This  mode  of  mnfonie  partiouliriyadapted  to  the  er^miom^ 
aslt  ia  more  neceseiunf  here,  than  in  any  odier  piM  of  the  skeleton, 
to  have  perfect  solidity  without  the  least  degree  of  motion. 

^Rie^'ezaot  liiannisr  in  which  the  edge  of  the  bones  are  arranged  is 
not  the  aame  in  all*  parts  of  the  craniom,'  Thns,  ,in  the  vaulted  por^ 
tion,  the  opposed  edges  are  nearly  all  /sedated  or  denticulated,  the 
slightest  film  of  cartilage  interveningt  but  at  the  base  these 
intoitationa  afe  much  less  marked,  .the  solidity  here  depending,  in 
a  great  measure,  upon  the  grieater  breadth  of  the  opposed  surfabea, 
and  ^ir  firm  attachment  to  each  ether  by  strong  ligamentous  and 
fibro-eartilage.   •    • 

For  a  description  of  the  conformation  and^dispositioi^  of  thes^' 
articular*  surfaces  and  margins,  the  student  is  referred  'to  the  account 
of  the  separate  bones,  and  to  that  of  the  skull  in  general v 


ARTICULATIOl^S  OP  THE  PACE. 

The  union  of  the  bones  of  the  face  with  one  another  Is  also  sytlar- 
throdial,  and  here  we  have  all'  the  yarieties  which  this  Species  of 
articulation  presents.  Thus,  in  the  union  of  the  nasal  and  superior 
majdllary  bonea  with  the  frontal,  jthere  "exists  a  true  denticulated 
mture;  in  that  between  theorbital  plate  of  the  ethmoid  and  the 
sphenoid,*  and  between  the  palate  bone  and  .the  pterygoid  processes, 
shnple  juxtaposition  or  "harmantea  ;  in  that  between  the  vomer  and 
the  median  ridge,  on  the  floor  o/  the  nasal,  cavities,  ^hindyleiie  ;  in 
that'  between  the  vom6r  and  sphenoid^  drticulati<m  by  miUwil  re- 
te^to%» 

The  means  of  union  between  these  bones  consist  simply  of  a  thin 
layer  of  the  cartilage  of  oissification.  The  configuration  of  the  sur^ 
fades  makOB  any  extrinsic  ligaments  unnecessary. 
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Temporo-Maxittary  Articulation. — The  articulation  between  the 
lower  jaw  and  temporal  bones  is  a  double  diartbrosis.  The  articu- 
lating surfaces  are  the  two  condyles  of  the  former  bone,  and  the 
two  glenoid  cavities  of  the  latter.  The  glenoid  cavity,  as  already 
described,  is  transversely  oval,  and  divided  by  the  glenoid  fissure 
into  two  parts,  of  which  only  the  anterior  is  articular.  The  trans- 
verse root  of  the  zygoma,  which  is  convex  from  before  backward  and 
coneare  from  within  outward,  bounds  the  cavity  in  front,  and  also 
enters  into  the  articulation.  The  condyles  are  transversely  oval 
with  their  long  axes  directed  slightly  backward,  and  are  found  in 
man,  and  in  the  ruminantis,  always  disproportionately  small  when 
compared  with  the  glenoid  cavities. 

As  in  all  other  diartbrodial  articulations,  the  opposed  sarfacea  are 
incruated  with  cartilage,  and  invested  with  synovial  membrane,  but 
they  are  here  separated  by  an  intervening  plate  of  fibro-cartilage 
[inter-articular  fihro-cartilage).  This  plate  or  disk  is  transversely 
oval,  thick  at  its  circumference,  but  thin  and  often  perforated  at  its 
middle.  Its  two  surfaces  are  smooth  and  free,  and  accommodate 
themselves  to  the  shape  of  tho  surfaces  with  which  they  are  in  con- 
tact. The  fibres  of  which  it  ia  composed  are  very  close  and  disposeii 
in  a  concentric  manner. 

When  the  inter-articular  fibro-cartilage  is  not  perforated,  there  are 
two  separate  synovial  membrnnes  in  the  Joint,  one  above  and  the 
other  below,  of  which  the  inferior  is  not  so  loose  as  the  superior,  so 
that  the  plate  is  more  closely  applied  to  the  condyle  than  to  the 
glenoid  cavity. 

The  special  extrinsic  means  of  union  consist  really  of  but  one 
ligament,  namely,  the  external  lateral,  but  anatomists  generally  de- 
scribe an  internal  lateral  and  a  stylo-maxillary  ligament  as  also 
forming  a  part  of  the  articulation. 

The  external  lateral  ligament  is  a  thick  band  extending  from  the 
tubercle,  at  the  junction  of  the  two  roots  of  the  zygoma,  backward 
and  downward  to  the  outside  of  the  neck  of  the  condyle.  Its  ex- 
ternal surface  is  attached  to  tho  skin,  and  its  internal  to  the  inter- 
articular  fibro-cartilage  and  the  two  synovial  capsules. 

Tho  internal  lateral  ligament  is  a  thin  band  of  dense  fascia,  ex- 
tending from  the  spinous  process  of  the  sphenoid  bone  to  the  little  pro- 
cess, which  forms  the  internal  edge  of  the  superior  orifice  of  the 
dental  canal.  Its  main  use  seems  to  be  to  protect  the  dental  veesels 
and  nerves,  which  are  situated  between  it  and  the  neck  of  the  lower 
jaw. 


.  The  «<yI»4iM»Bary  ^wiiHiit  b  a  fotd  of  the  d«ep  cervio^  (Mcia, 
emneete*  abon  to  the  ttyltttd  ptooego,  end  b^w  to  ik6  »Dgte  of  the 

Ine^ditioa  to  the  external  lateral  Ugament,  ihort  IlgameBtoiu 
Urea  ■orronod  the  eynoml  ntembraneB,  and  aenal  in  keepiag  the 
boBe»  in  oontMt,  and  .the  inter'-artkolar  fibre-«artilagfl  m  its  place. 


AHtCCULATIONS  OF  THE  THORAX. 

These  consist  of  the  union  of  the  ribs  with  the  bodies  and  traDB- 
verse  proceeecs  uf  the  dorsal  vertebrae,  and  in  front,  with  the  costal 
cartilages,  and  through  them  with  the  eternum;  also  of  the  junction 
of  the  cartilages  of  the  false  riba  with  each  other, 

Costo-  Vertebral  Articulationt. — These  itre  double  diarthrodial  ar- 
ticnlatione.  Each  rib  is  joined  by  its  head  to  the  pit  upon  the  sides 
of  the  bodies  of  the  vertebree,  and  bj  its  tubercle,  to  the  summit  of 
the  transverse  process  of  the  vertebrie  below. 

The  former  of  these  articulations,  that  between  the  head  of  the 
rib  and  the  bodies  of  the  vertehrse,  la  maintained:  1,  bj  an  anUriar 
m  attttaU  ^HffMrnwrnt^  whoee  fibres  are  ooUeeted  into  three  bundles 
that  direrge  froiA  the  head  of  the  rib  and  are  inserted,  one  into  the 
body  of  the  npper  of  the  two  Tertebne  upon  whieh  the  artionlar  facet 
is  eittiated^  one  to  the  Tertebra  b6low,  and  the  third  or  middle  one 
to  the  intelYMtebral  eubstanoe ;  2,  by  an  imttr-articuJar  ligament, 
which  consbts  of  a  short  diin  bundle  of  fibres,  extending  between 
the  pngaeting  ridge  upon  the  bead  of  the  rib  to  the  interrertelK-sl 
■abstaaee  at  the  bottom  of  the  pit.  This  Ugauent  divide^  the  arti- 
eslation  into 'two  parte,  eaeh  iff  which  u  provided  with  a  separate 
ajnovial  membrane. 

Hie  onion  between  the  rib  and  the  transverse  process  ealled  the 
cMto-lmetwrte  artieulation,  u  maintained  bj  three  ligaments,  also 
named  ooet»4raasTerBe,  anddbtiagnbhed  hj  their  position  into  an 
anterior,  middle,  and  posterior. 

The  anterior  (superior  by  Graveilfaier)  cotto-trmmerke  liffament 
extends*  obliquely  from  the  inferior  edge  of  each  transvene  procest 
to  the  npenor  edge  of  Ae  neck  of  the  rib  below.  It  seems  often 
to  floiuiet.of  two  or  more  bundles,  and  b  properly  only  »  ooa&nua> 
ti<w  of  the  aponeurosis  which  oorerB  the  extental  interooetal  moedej 
and  separates  the  anterior  and  posterior  branches  of  the  intercostal 
Tcsseli  md  nerves. 
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The  middle  or  interosseous  eosto-transverse  ligament  consists  of  n 
number  of  short  but  very  strong  bundles  of  fihres,  stretched  between 
the  anterior  surface  of  the  transverse  process,  and  the  posterior 
surface  of  the  oeck  of  the  rib.  The  strength  of  the  costo-vertebral 
arliculations  is  mainly  due  to  this  ligament,  which  forms  a  Bort  of 
amphiarthrodial  articulation  between  the  surfaces  which  it  connects. 

The  posterior  cogto-tmnsversi'  ligament  is  a  short  thick  band  of 
fibres,  extending  from  the  summit  of  the  transverse  process  to  th« 
outer  margin  of  the  tubercle  of  the  corresponding  rib. 

The  heads  of  the  first,  eleventh,  and  twelfth  ribs  being  received 
into  cavities  formed  respectively  upon  only  one  vertebra,  the  inter- 
ftrticular  ligament  is  here  wanting,  aud  in  the  case  of  the  last  two, 
there  is  also  no  cost o-trans verse  articulation,  but  a  middle  costo- 
transverse ligament. 

Coslo-Stemal  Articulations,  —  The  true  ribs  are  joined  to  the 
lateral  margins  of  tbe  sternum,  through  the  intervention  of  their 
costal  cartilages,  the  anterior  extremities  of  which  are  received  into 
corresponding  pits,  a  true  diarthrodial  synovial  membrane  interven- 
ing. The  means  of  union  consist  of  an  anterior  and  a  posterior 
ligament. 

The  anterior  costo  or  chondro-gternal  ligament  is  composed  of  thin 
scattered  fihres,  which  radiate  from  the  anterior  edge  of  the  extre- 
mity of  each  cartilage,  and  become  blended  with  the  fibrous  covering 
of  the  corresponding  surface  of  the  sternum,  and  with  the  sternal 
attachment  of  the  great  pectoral  muscle.  The  posterior  ligament 
is  like  the  anterior,  hut  its  fihres  are  less  numerous. 

The  presence  of  a  synovial  membrane  can  be  almost  always  readily 
demonstrated  in  all  of  the  articulations,  except  the  first ;  here  tbe 
cartilage  is  often  oontinuous  with  the  sternum  without  any  such  pro- 
vision. 

Besides  the  ligaments  already  mentioned,  the  sixth  and  eeventb 
cartilages  possess  a  thin  triangular  layer  of  fibres,  which  connects 
them  to  tbe  ensiform  or  xyphoid  cartilage,  and  is  hence  called  the 
costo-xjjphoid  ligament. 

Artieulation -of  the  Costal  Cartilages  with  each  other. — The  costal 
cartilages,  from  the  sixth  to  the  ninth  inclusive,  are  joined  together 
by  an  anterior  and  a  posterior  vertical  bundle  of  fibres,  of  which  the 
former  is  much  the  thicker  and  stronger.  Between  the  contiguooa 
surfaces  are  distinct  synovial  membranes. 


MOKAtIO  BXTBianin. 


AltlKUTUIIOira  or  T9B  8UPI&I0R  OB  THOKAOIO  B^TREHITISS.- 

The  bonea  of  the  shoulder,  the  Grat  diviaion  of  the  upper  oxtrfe- 
mity,  form  but  one  articulation  iritb  the  trunk,  namely,  the  ateroo- 
clavictiJar;  one  with  each  other,  the  acromio-ciavicalar ;  and  one 
with  the  arm  bone,  the  Bcapulo-bumeral  or  should^-joint. 

The  remniniog  articulations  of  this  extremity  are  the  elbow-joint, 
the  nrist-joint,  including  the  J  unq^on  of  the  bones  of  the  vrist  with 
each  other,  with  the  bones  of  the  forearm,  and  with  the  metacarpal 
bones;  lastly,  the  several  joints  of  the  fingers  and  thumb. 

The  STERNO-CLAVicuLAR  ARTICULATION  is  diarthrodial,  and  be- 
longs to  that  variety  in  which  there  is  a  reception  of  the  opposed 
hones.  It  is  remarkable,  also,  for  the  crucial  disposition  of  the  long  . 
diameters  of  the  two  opposed  aurfacea,  the  end  of  the  clavicle  pre- 
senting its  long  diameter  from  before  backward,  and  the  notch  of 
the  sternum  from  within  outward.  Like  the  temporo-m axillary,  this 
articulation  is  divided  into  two  parts  by  an  inter- articular  plate  of 
&bro-csrtilage,  eaob  division  being  provided  with  a  separate  synovial 
membrane. 

The  plate  of  inter-articular  Jihro-cartilnge  is  thick  toward  the  edges, 
but  thin  and  sometimes  perforated  at  the  centre.     By  its  superior 


Fig.  12K 


pMterior  edge,  it  is  attached  to  the  oorreBpoitdbg  margin  of  the 
articular  lorfiaoo  of  the  clavicle,  and  by  its  inferior  to  the  margin  of 
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the  surface  of  the  sternum,  near  the  insertion  of  the  cartilage  of  ■k 
first  rib. 

The  means  of  union  couEiist  of  a  capsular,  an  inter-clsTioulift 
and  a  costo-clavieular  ligament. 

The  capsular  ligament  is  a  fibrous  bag  or  capsnle  which 
the  whole  joint.  Its  fibres  extend  from  the  circamference  of  tK 
ind  of  the  clavicle  to  the  margins  of  the  articular  notch  of  4 
sternum.  This  fibrous  capsule  is  thinner  and  looser  in  &ont  tliM 
behind,  "  which  may  partly  account  for  the  more  freqaent  disloa 
tions  of  this  end  of  the  clavicle  forward."* 

The  inter-clavicular  ligament  is  a  tolerably  thick  fibrous  hai 
extending  between  the  superior  posterior  margins  of  the  inner  ei 
of  the  clavicles,  and  attached  by  its  middle  to  the  back  part  of  dl 
middle  notch  or  fourchetta  of  the  sternum. 

The  coato-clavicular  ligament,  although  not  in  immediate  conn»| 
tion  with  the  joint,  assists  in  binding  the  bones  together.  It  is  al 
but  of  considerable  thickness  and  strength,  and  extends  from  d 
cartilage  of  the  first  rib  obllquelj  upward  and  outward,  to  the  itine 
side  of  the  rough  tubercle  upon  the  under  surface  of  the  claTid 
The  onter  side  of  this  tubercle  is  smooth,  and  often  famiebedwil 
cartilage  and  synovial  membrane  for  articulation  with  the  nppJ 
surface  of  the  first  rib. 

The  ACROMio-CLAVTCCLAn  ARTICULATION  (Fig.  121)  IS  formed  I 
tween  the  outer  extremity  of  the  clavicle  and  the  inner  margin 
the  acromion  process.  The  articular  surfaces  are  elliptical,  a) 
vary  in  size  in  difi'erent  individuals,  according  to  the  amount  a 
nature  of  exercise  to  which  the  corresponding  arm  has  been  accn 
tomed.  Between  the  surfaces  is  sometimes  foand  a  small 
articular  fibro-cartilage. 

The  means  of  union  consist  of  a  fibrous  capenle,  which  is 
and  strong  above,  but  thin  and  membranous  below.  Besides  thi 
however,  the  bonos  are  hound  together  by  a  strong  ligament  extea 
ing  from  the  under  and  posterior  surface  of  the  clavicle  to 
coracoid  process,  and  hence  called  the  coraco-clavieular  ligame% 
It  is  divided  into  two  parts  or  bundles,  distinguished  from  c* 
other  by  the  names  conoid  and  trapezoid,  terms  expressive  of  th( 
respective  shape.  The  former,  the  conoid,  is  posterior,  nearly  v( 
tical,  and  attached  by  its  lower  extremity  to  the  base  of  the  coracfl 
process.     The  trapezoid  is  oblique  in  its  direction,  attached  by  oi 
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extremity  to  the  inner  edge  and  base  of  the  coracoid  process,  ami  hj 
the  other,  to  the  ridge  on  the  lower  surfa.cc  of  the  cluvicle  near  itB 
outer  end. 

The  ScAPULO-HoMERAL,  or  Shocldek  Joist. — Of  all  the  articu- 
lutioDS  in  the  body,  this  probably  is  the  most  interesting  on  account 
of  the  great  latitude  of  motion  which  it  allows  the  arm,  and  tlie  fre- 
quent accidents  to  which  it  is  subject.  The  opposed  surfaces,  the 
small,  shallow  glenoid  cavity  of  the  scapula,  and  the  large  hemisphe- 
rical head  of  the  humerus,  seem  greatly  out  of  proportion,  and  offer 
no   meobanical   conformation 

vhatever  for  the  security  of  ^'S- 121. 

the  joint,  but   are   hold   to-  2 

getlier  entirely  by  the  cap- 
sular ligament  and  the  sur- 
rounding muscles,  the  tendons 
of  some  of  which,  in  fact, 
form  a  part  of  the  ligament. 
The  joint  is  also  protected 
■hove  by  the  acromion  and 
coracoid  processes,  and  by 
the  coraco- acromial  ligament. 
Another  structure,  forming 
an  integral  part  of  the  arti- 
culation, is  the  glenoid  liga- 
mcnt,  which  consists  of  a  bun- 
dle  of  tendinous   fibres  sur- 

roanding,  and  closely  attached  to  the  circumference  of  the  glenoid 
surface,  thus  increasing  its  extent  and  deepening  its  concavity ;  this 
ligament  is  continuous  superiorly  with  the  tendon  of  the  long  head 
of  the  biceps  muscle,  which  here  bifurcates,  and  cannot  be  distin- 
guished from  the  ligament  itself. 

The  capsular  ligament  is  attached  by  one  extremity  to  the  cir- 
cumference of  the  glenoid  cavity  just  behind  the  glenoid  ligament, 
and  by  the  other,  to  the  circular  groove  (anatomical  neck)  which 
limits  the  articular  head  of  the  humerus.  It  is  loose  and  thin  below, 
but  thick  and  strong  throughout  the  rest  of  its  extent,  where  it  is 
blended  with  the  tendons  of  the  subscapular,  supra-spinate,  infra- 
epinate,  and  small  teres  muscles.  It  is  also  strengthened  above  and 
in  front,  by  a  hundie  of  fibres  called  the  coraco- humeral  ligament, 
which  originates  from  the  coracoid  process,  and  spreads  out  upon  the 
surface  of  the  capsular  ligament.     If  the  tendons  of  the  surrounding 
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muscles  are  divided,  the  laxity  of  tbe  capsular  ligament  allows  the 
brnnems  to  fall  away  from  the  glenoid  surface  to  the  distance  of 
nearly  half  an  inch. 

The  aynomal  membrane  lines  the  internal  surface  of  the  capsular 
ligament,  and  where  this  is  deficient,  the  tendons  of  some  of  the 
muscles  already  mentioned,  particularly  the  subscapular;  upon  the 
surface  of  the  latter,  it  is  prolonged  a  short  distance  along  the  inner 
side  of  the  root  of  the  coracoid  process,  thus  forming  a  gliding  sur- 
face for  the  tendon.*  Superiorly,  it  la  thrown  into  a  tubular  gheaih 
around  the  tendon  of  the  long  head  of  the  biceps  muscle,  which  passes 
through  this  part  of  the  Joint  to  become 'attached  to  the  superior  part 
of  the  glenoid  ligament, 

Between  the  capsular  ligament,  and  the  arch  formed  by  tbe  acro- 
mion and  coracoid  processes  and  the  coraoo-acroroial  ligament,  is  a 
considerable  sized  bursa,  whicb,  however,  has  no  communication  with 
tbe  joint 

The  articular  cartilage,  inorusting  the  bead  of  the  humerus,  is 
thick  near  the  circumference,  but  quite  thin  at  the  centre  of  the  con- 
vexity ;  that  upon  the  glenoid  surface  is  reversed,  being  thickest  at 
the  centre. 

The  movements  of  which  this  joint  is  susceptible  are  adduction, 
abduclion,  elevation,  depression,  rotation,  and  circumduction,  all  of 
wliich  are  more  perfectly  performed  than  in  any  other  joint  in  the 
body. 

THE  ELBOW  JOINT. 

The  surfaces  entering  into  (hJa  articulation'  ar^  the  lower  end  of 
the  humerus,  the  greater  sigmoid  notch  of  the  ulna,  and  the  cup- 
shaped  excavation  upon  the  head  of  the  radius.  The  opposition 
between  the  humerus  and  ulna  (humero-ulnar  articulation)  is  a  true 
ginglymus,  and  that  between  the  humerus  and  radius  (humoro-radial 
articulation)  belongs  to  tbe  bnll  and  socket  variety;  both,  however, 
constitute  but  one  joint.  The  ligaments  binding  the  bones  together 
are  four  in  number,  two  lateral,  an  anterior,  and  a  posterior,  which 
arc  all  continuous  with  each  other  at  their  edges,  and  thus  form  an 
imperfect  capsule. 

The  interval  lateral  ligament  consists  of  two  triangular  bundles 

•  In  plnce  of  this  prolonRfttion  a  bursa  is  sumotiniea  found  to  occupy  lhi» 
feituaiion. 
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of  fibres,  one  placed  anteriorly  and  the  other  posteriorly,  the  former 
extending  from  the  internal  tuberosity  in  front,  to  tbe  whole  length 
of  the  iijtcmal  side  of  the  coronoiJ  process  of  the  ulna,  and  the 
lstt«r,  from  the  posterior  part  of  the  condyle  to  the  whole  extent 
of  tte  internal  margin  of  the  olecranon.  The  external  lateral  liga- 
nunt,  also  triangnlar,  13  attached  above  to  tbe  corresponding  condyle 
of  the  humerus,  and  below  is  blended  with  the  annular  ligament  that 
Eurrounds  the  head  of  the  radius.  Both  of  these  lateral  ligaments 
are  intimately  connected  ^■ith  the  origins  of  the  flexor  and  extensor 
mnscles  of  the  forearm. 

The  anterior  Ugammit  is  thin  and  membranous,  and  consist*  of 
fibres  which  cross  each  other  obliquely  and  at  right  angles ;  it  ex- 
tends from  the  upper  margin 

of  the  coronoid  cavity  to  the  f'E- '". 

lower  part  of  the  coronoid  pro- 
ceM,  and  is  connected  exter- 
nally with  tbe  annular  ligament 
of  the  radius.  The  posterior 
tigamffit  consists  of  a  few  scat- 
tered fibres  stretched  between 
the  tipper  and  lateral  margins 
of  the  olecranoid  cavity  to  the 
apex  and  aides  of  the  olecranoid 
process ;  it  hardly  deserves  the 
name  of  a  Hgament.  These 
two  ligaments  seem-  Only  to 
complete  tlle^  capsntn  in  front 
and  behind,  and  to  sdpport  - 
the  sy&OTnt  membrane ; ;  the 
Btrength  of  the  joint  in  these  situations  depends  entirely  upon  the 
anterior  brachial  and  the  triceps  masolesi.  '     ' 

The  tytuftial  nt«m&rane  lines  the  internal  mrface  of  tho'Dapsule 
formed  bjthefosr  ligaments,  and  the  coronoid  and  olecranoid  carittea. 
h  coTera  the  'articular  surfaces  of  the  three  bones,  and  is  prolonged 
into  tbe  arttcnUtion  between  the  head  of  the  radius  and  the  smaller 
(igmoid  notch  of  the  ulna,  lining  this  cavity  and  fhe  internal  snrface 
of  the  annular  ligament,  and  inreiting  tbe  ctrcnmferehee  of  the  head 
of  the  radius.  ■  ' 


StrpiRiOR- Radio- Ulxar  ARTlcri.ATtoir  is  formed  between  the 
eircomference  of  the  botton-like  head  (>f  the  radins-and  the  smaller 
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sigmoid  notch  of  the  ulna,  tbese  two  surfaces  bei&g  covered  with 
cartilage,  and  invested  b^  a  prolongation  of  the  sjrnovial  membrane 
of  the  preceding  joint. 

The  means  of  union  consist  of  a  single  fibrous  band,  called  the 
annular  or  orbicular  Hj^ament,  which  extends 
around  the  head  of  the  radius,  from  one  ex- 
tremity of  the  notch  to  the  other.  This  liga- 
ment, although  thick  and  strong,  is  of  a  toem- 
branous  form,  lined  internally  by  the  synovial 
membrane,  and  continuous  externally  with  the 
external  lateral  ligament  of  the  elbow-joint. 
Its  lower  mo-rgin  is  connected  to  the  neck  of 
the  radius,  and  is  contracted  80  as  to  keep  the 
head  of  the  bone  in  its  place. 

The,  eynovial  membrane,  as  before  men- 
tioned, is  a  continuation  of  that  of  the  elbow- 
joint. 

Inferior  Radio-Ulnar    Articulation. — 

2.  cownoiii  eroM..  3.0rM-  jije  inferior  extremities  of  the  radius  and  ulna 
are  joined  together  very  much  in  the  same 
manner  as  the  superior ;  but  here  (in  the  infe- 
rior articulation)  the  position  of  the  surfaces  is  reversed,  the  cavityis 
upon  the  inner  side  of  the  extremity  of  the  radius  and  receives  ihe 
outer  bonier  of  the  head  of  the  ulna.  There  ia,  however,  no  true 
nnnular  ligament,  but  in  its  place  an  anterior  and  a  posterior  set  of 
ligamentous  fibres,  extending  from  the  extremities  of  the  sigmoid 
notch  to  the  anterior  and  posterior  surfaces  of  the  extremity  of  the 
uina,  where  they  are  attached,  and  also  short  and  strong  interosseous 
fibres  immediately  above  the  articulation. 

Besides  these  transverse  ligaments,  there  is  another  and  a  very 
different  structure  uniting  the  two  bones.  This  is  the  triangular 
cartilage,  which,  us  its  name  indicutes,  is  a  triangular-shaped  plate 
of  cartilage,  or  rather  fibro-cartllage,  situated  below  the  head  of  the 
ulna,  and  extending  from  the  base  of  the  styloid  process,  where  it  is 
attached  by  one  angle,  to  the  lower  margin  of  the  sigmoid  notch,  and 
continuous  with  the  articular  cartilage  on  the  lower  extremity  of  the 
rndius.  It  is  tolerably  thick  near  the  styloid  process,  but  becomes 
thin  towards  its  radial  border.  Besides  assisting  in  binding  the  two 
bones  together,  it  performs  the  olhce  of  an  inter-articular  cartilage 
in  breaking  the  force  of  shocks,  kc,  and,  "  above  all,  it  reatores  the 


ores  ufl     I 
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level  of  tho  inferior  rftdio-ulnar  surface,  by  filling  out  the  Jcficioncy 
fonnfid  by  the  projection  of  the  radius  below  the  ulna." 

The  r;/novial  membrane  is  eituated  between  tbo  triangular  cartilage 
ud  the  head  of  the  ulna,  and  la  prolonged  upward  between  the  op- 
posed surfaces  of  the  articulation.  It  has  no  connection  or  conimn- 
nieation  with  the  synovial  membrane  of  tho  radio-carpal  joint. 

I>'TBR03SBOC3  MEMBRANE. — The  Space  between  the  rndiua  and 
ulna  IB  occupied  by  an  aponeurotic  membrane,  which  seems  not  only 
lobind  the  bones  together  but  to  give  origin  to  musolcsi  It  is  broadest 
in  the  middle,  and  is  deficient  above  and  beJow  for  the  passage  of 
bloodvessels  and  nerves.  Its  fibres  run  for  the  most  part  obliijuely 
downward  and  upward  from  tho  radius  to  the  ulna,  but  superiorly, 
there  is  s  single  band,  improperly  oalted  the  nntnd  ligament,  which  ' 
ie  stretefaed  from  the  osterside'df.  the  coronoid  proceas  of  the  ulna 
t<t.Uie  lower  part  of  the  tnberosHy  of  the  ndiu. 

Rabiq-CJabpal  op  Wsiai  Joint. — The  parts  between:  this  articu- 
lathh  eenrist  t^  a  transrereelj  'oral,  teonoare  Borfluie,  formed  by  the 
lower  exbreraity  of  the  radius  and  &e  triangular  fibro-oartilage,  and 
of  w  tranSTnsely  elongated  head  or  condyle,,  formed  by  the  first 
dvee  bonea  of  the  superior  row 'of  the  carpus.  The  parte  ato  united 
by  fear  ligUientB,  two  lateral,  an' anterior,' and' a  posterior  ;  these, 
however,  Are  all  co&tintiotu  with  each  other  at  the  margins,  thtu 
forming  a  true  capsule. 

Re  Mtenutl  latertU  foment  ia  a  tolerably  thidc  rounded-  cord, 
wfaieli  extendi  from  the  outer  side  of  the  styloid  process  of  the'  tttiia 
to  the  posterior  surface  of  thb  cuneiform  bone,  with  tome  of  its  fibres 
fiwpng  to  the  pisifonu.  The  deepanrfaee  of  this  ligament  ia 
lined  by  the  qrnorial  membrane  of  the  joint.  The  external  lateral 
f^ONwnt,  thinner  bnt  broader  thati  the  preceding,  is  attached  above 
to  At  stybid  in^>9eBs  of  the  raditu,  and  below  to  the  outer  aide  of 
the  seaphtnd  bene.  '     ' 

The  anterior  ligament  lA  thin  and  membranoqs,  and  iadirided  jntQ 
wreral  eepante  bands  by  openings  oceopied  by  bloodvessels,  and  by 
kdipoM  and  areolar  tissue.  It  is  attached  above  to  the  anterior  mar^ 
gax  of  the  lower  extremity  of  the  radius,  and  below  to  the  first  row  of 
carpal  bones,  ^e  fibres  being  directed  ohliqnely  from  tiboTO  down- 
ward and  inward.  A  separate  ligament  is  sometimes  described  as 
ftigiaating  by  a  ?mall  extremity  from  the  neighborhood  of  the  base 


of  tte  stjioid  process  of  the  ulna,  and  passing  obliqnely  downward 
and  outward  to  be  inserted  broadly  into  the  ecnphoid  bone.  The 
posterior  ligament  is  thinner  and  narrower  than  the  anterior.  It 
stretches  from  the  posterior  border  of  the  lower  extremity  of  the 
radios,  to  the  corresponding  surfaces  of  the  cuneiform  and  semilunar 
bones.  This  ligament  cannot  be  separated  from  the  sheaths  of  the 
tendons  which  pass  along  the  posterior  surface  of  the  carpus. 

Besides  these  four  ligaments,  the  tendons  of  the  flexor  and  ex- 
tensor muscles  perform  a  very  essential  part  in  giving  strength  to 
the  articulation. 

The  lynovial  membrane  ts  very  simple  in  ite  distribution.  It 
covers  the  two  opposed  surfaces,  and  from  these  is  continued  upon 
the  corresponding  surfaces  of  the  ligaments,  which  thus  serve  for  ite 
support. 

Articulations  of  toe  Carpal  Bones  witb  osb  akotbbr. — 
These  coosist  of  the  artrculations  of  the  bones  of  each  row,  and  of 
one  row  with  the  other. 

The  first  three  bonos  of  the  first  row  are  bound  together  by  inter- 
osseous fibre- cartilage,  and  by  palmar  and  dorsal  ligameots. 

The  interosseous  fihro-eartilaffe  is  situated  upon  each  lateral  surface 
of  the  semilunar  bone,  so  as  to  connect  this  bone  with  the  scaphoid 
upon  one  side,  and  the  cuneiform  upon  tiie  other.  It  consists  of 
small  fibrous  bundles  of  a  reddish  color,  and  long  enotigh  to  permit 
eome  degree  of  gliding  between  the  opposed  surfaces. 

The  palviar  and  dorsal  ligavienU  are  banda  of  fibres,  extending 
transversely  from  the  cuneiform  bone  to  the  one  on  each  side,  upon 
the  anterior  and  posterior  aspects  of  the  carpus. 

The  pisiform  bone  is  placed  m  front  of  the  cuneiform,  to  which  it 
ia  articulated  by  a  single  facet,  a  small  isolated  synovial  sac  inter- 
vening. Its  means  of  attachment  arc  numerous  small  interosseous 
fascicles  of  fibres,  and  tno  dislinct  ligaments,  one  of  which  extends 
to  the  process  of  the  unciform,  and  the  other  to  the  base  of  the  fifth 
metacarpal  bone. 

The  four  bones  of  the  seoond  row  are  joined  together  like  the  three 
of  the  first,  but  their  union  is  much  more  compact,  on  account  of  the 
greater  density  and  shortness  of  the  interosseous  fibres. 

The  palmar  and  dorsal  ligaments  are  three  in  number,  of  which, 
as  is  the  case  in  the  first  row,  the  former  are  thicker  and  stronger. 

The  articolatioQ  of  the  two  rows  is  a  kind  of  mutual  doretailing. 
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the  h«ttd  <tf  tint  tt^gmim  beings  receiyed  into  a  (^ocftyitj  formed  by 
the  eeapboid  aad  semilanar,  aod  the  lo:irer  extremitj  of  the  scaphoid 
mto  a  jiMdler  excaTatioE  formed  by  the  trapetiafti,  trapezoid^  knA 
mafpmau'  They  are  imited  by  four  eete  of  Ugamente,  one  anterior, 
oe  ]N)aterior,  and  twp:  lateral;  The  ^iaUral-  l^ammiM  tcre  sitnated/ 
retpectiTdyp  nppn  the  radial  and  nk^or.  boi^ere  of  the  carpus,  the 
external  stretching  from  the  scaphoid  to  the  trapezium,  and  the 
intemal  fronoL  the  cnneifonA  to  the  unciform.  The  anterior  or 
fabmmr  ligament j  thick  and  strong,  consists  of  radiating  fibres  ex- 
tending from  the  first  three  bones  of  the  first  row  to  the  magnum. 
The  po^Uriar  ordar$al  l^omtimi  is  not  well  defined,  being  composed 
ef  ieattered  fibres  mnning  frorn'onemw.  t6  the  other. 

The  Sfi^^QtfMM^mbra^  '  articuh^ons  of  the/ carpal  bonea 

are.eadi  fiumisbed  with  a,  prolongation  pf  one  eonunmi  synoVial  sac. 
This  is  pliBeed4>etweeE  the^two  rows,  and  steds  its  little  sacculated 
proeesses  between  the  several  bones,  twofw  the  first  and  three  ibr  , 
thcseeond  row.  Thei:  latter  communicate  lirith  the .  synovial  sac  of 
the  carpO*metacarpal  articulation,  and  the  former  also  sometimes 
wfth  the  .sac  of  the  radio-carpal.  As  bsfor^  mentioned,  the  sae 
between  the'pisiform.  and  cuneiform  bones  is  entirely  isolate. 

.   >  .  ■         .   ..    ■    .    f    '     :  '■^-'  ■ 
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THB  CARPO-MSTAGARPAL  ABTIOULAtlONS. 

The  articuhttion  between  the  trapezium'  and  the  first  metacarpal 
bone,  belongs  to  that  class  of  joints  in  ^hich  there  is  a  mutual  recep* 
tioh  of  the  opposed  surfaces. 

The  means  of  unionj  besides  the  surrounding  tendons,  'Which  give 
very  material  aid,  consist  of  a  well-fofmed  capsular  ligament  and  a 
separate' synovial  meinbrane,  both  of  which  are*  sufficiently  loose  to 
permit  all  the  motions  except  rotation. 

The  articulation  between  the  remaining  four  metacarpal  bones  and 
the  corresponding  parts  of  the  'carpus  is  also  diarthrodial,  but'  so 
close  as  to  allow  only  the  slightest  degree  of  motion. 

The  line  of  contact  between  d^eopposed  surfaces  is  made  irregular 
by  the  second  metacarpal  bone  being  received  into  a  m6rtise-like 
notch  formed  by  the  trapezium,  trapezoid,  and  magnum. 

The  ligaments  are  intrifmc  and  eztfimie.  The  former  ar^  placed 
upon  the  dor^l  and  palmar  aspects  of  the  hand,  and  consist  of 
aumerotts  fisseicles,  of  which  some  are  oblique  and  others  vertical ; 
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the  latter  are  short,  thick,  interoaseous  fibres,  running  between  the 
nearest  parts  of  the  opposed  surfaces. 

The  synovial  membrane,  continuous  with  that  between  the  two 
rows  of  the  carpal  bones,  follows  the  irregular  iino  of  the  articulation, 
and  is  prolonged  between  the  contiguous  aides  of  the  corresponding 
extreraitiea  of  the  metacarpal  bones. 


METACARPAL  AIITICULAT10H8. 
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The  metckcarpal  bones  are  articulated  with  each  other,  both  at 
their  superior  and  inferior  extremities.  Superiorly,  the  articular 
surfaces  are  small,  irregular  facets,  covered  with  cartilage  and  pro- 
vided with  prolongations  of  the  carpo-metacarpal  synovial  membrane. 
They  are  united  by  three  tranaverae  fibrous  bands  upon  the  palmar 
and  dorsal  surfaces,  and  numerous  short  interoe.ieous  fascicles,  passing 
directly  between  the  contiguous  parts  around  the  articular  facets. 
The  lower  or  digital  extremities  of  the  bones  are  simply  bound  to- 
gether, withoat  a  true  articulation. 

The  ligaments  are  thin  fibrous  bands  placed  upon  the  palmar 
aspect,  and  numerous  interosseous  bundles.  The  former  constitutes 
what  is  called  the  traneverae  ligament.  , 


THE  MBIACARPO' PHALANGEAL  ARIICGLATION&. 

These  articulations  are  five  in  number,  and  are  all  exactly  alike. 

Artieviar  Surfaces. — The, head  of  each  metacarpal  bone  is  flat- 
tened from  side  to  side,  and  its  articular  surface  elongated  from 
before  backward,  and  prolonged  much  farther  upon  the  palmar  than 
upon  the  dorsal  aspect  of  the  hone.  The  metacarpal  extremity  of 
the  first  phalanx  presents  a  shallow,  transversely-oblong  depression, 
slightly  deepened  in  the  recent  state,  by  the  incrusting  cartilage, 
which  is  thicker  at  the  circumference  than  at  the  centre. 

The  ligaments  are  three  in  number,  two  lateral  and  an  anterior. 
The  lateral  ligaments  are  very  strong,  flat,  and  glistening,  and 
radiate  obliquely  forward  from  the  tubercle  and  depression  on  each 
aide  of  the  head  of  the  metacarpal  bono,  to  corresponding  tubercles 
npon  the  sides  of  the  superior  extremity  of  the  first  phalanx.  Tfit 
anterior  ligament  13  dense  and  thick,  and  occupies  the  space  between 
the  two  lateral  in  front.    It  is  closely  attached  to  the  first  i 
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These  bdeng  to  the  angidlur  ginglymiis  ^dasa,  end  are  nine  m 
WBOBobw^  naaralji  two  for  eadi  finger  and  one  fur  die  thnmb.  The 
iafetior  artienlar  aurfaee  of  each  pha|au[  ia  jkltened  from  before 
backward,  and  preaenta^two  small  tabordea  er  oondjles,  seplurated 
bj  a  alight  aptero-poatmor  groove^  and  the  wiperiep  ejc^mity,  two 
correeiionding  depressiws  with  an  initervMing  ridge. 

The  ligaments  are  thr^  m  nnmber,  two  lateral  and  an  anterimr, 
and  do  not  differ  mateHally  from  theseof  the  metacarpo-phalangeal 
articolation. 

#-    •    •  •    ■   . 
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A&TIOULATIOKS  0^  THE  IOTBRIO|L  IXTRSimiEf^ 

.1  '        - 

PsLYiG  Articulations. — The  innominate  or  hip  bones  form  the 
lateral  and  anterior  walls  of  the  pelvis,  and  are  ar^iodlated  to  the 
sacrom,  to  each  other,  and  to  the  femurs. 

Thb  Sacro-Iliac  Artioulation  or  Stm pbtsis. — This  belongs  to 
the  ainphi-arthrodial  class  of  articulations,  b4t  the  motion  is  very 
slight,  and  many  anatomists  deny  its  existence  altogether. 

The  opposed  surfaces  are  auricular,  very  uneven,  and  inorusted 
with  a  thin  layer  of  dense  fibro-cartilage,  which. is  thicker,  upon  the 
lacnun  than  upon  the  ilium.  From  the  .corresponding  surfaces  of 
the  cartilage,  when  the  joint  is  laid  open,  there  may  b^  scraped  a 
small  (|uantity  of  soft,  yellowish  gelatinous  substance,  which  bears  a 
very  close  resemblance  to  the  semifluid  matter  in  the  centre  of  the 
mtervertebral  disks. ^    The  ligaments  are  the  sacro-iliac,  and  the 


• 


*  Some  modem  anatomists  affirm  that  a  synoTial  membrane  is  dereloped  in 
tbe  artibolation  during  pregnancy,  a  statement,  in  mj^  opinion,  wholly  unworthy 
ils  high  aotbority.  Aside  from  the  fact  that  no  one  can  positively  assert  that 
a  greater  degree  of  motion  between  the  two  bones  exists  at  this  period,  the 
aembrane  has  not  been  demonstrated.    MoreoTer,  it  is  not  to  bs  supposed  that 

16 
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rather  looaefy  to  tiie  metaeari»l  bone  j^Pl  is  groored  Q^on  its  pal^     * 
aq^ect  for  the  fl^»^  tendmii  of^the  fingwrs.  v 

^^  The  aynoTial  membrane  ootc^ihe  articu|furintrfaoeB  of  tie  bonea 
a^d  the  conre^ionding  faoea  of  the  ligaments. 


e 
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'  The  sacro-iliae  Ugamtnti  uv  situated  id  front  of,  and  behind  the 
joint.  The  anterior  set  consiets  of  a  few  irregular  fibres,  forming 
»  short  thin  band,  which  ie  stretched  between  the  anterior  margins 
of  the  two  auricular  surfaces.  The  posterior  set  iB  composed  of 
numerous  oblique  and  transverse  fascicles,  which  extend  between  the 
opposite  rough  surfaces  of  tho  ilium  and  sacrum  behind  the  articu- 
lation, and  fill  up  the  deep  part  of  the  groove  between  the  two 
bonea ;  thoj  are  very  dense  and  strong,  and  almost  the  whole  strength 
of  the  articulation  depends  upon  them.  One  of  these  bundles, 
ffiore  snperficial  than  the  others,  and  extending  from  the  posterior 
superior  spine  of  the  ilium  to  the  lower  part  of  the  spine  of  the 
sacrum,  is  Icnown  as  the  oblique,  or  posterior  taero-Hiac  ligament. 

The  sacro-ischiatie  or  sciatic  ligaments,  two  in  number,  are  not 
immediately  connected  with  the  articulation,  but,  nevertheless,  odd 
nty  much  to  its  strength. 

The  ffreat  aacro-iachiatic  ligament  is  situated  at  the  lower  back 
part  of  the  pelvis,  and  extends  from  the  posterior  part  of  the  iliac 
crest,  the  margin,  and  spine  of  the  sacrum,  and  from  the  border  of 
the  coccyx  to  the  inner  side  of  the  tuberosity  of  the  ischium.  iRs 
triangular  in  shape,  flattened  from  within  outward,  and  consists  of 
closely  applied  fibres,  which  converge  from  its  internal  broad  ex- 
tremity towards  its  insertion  into  the  ischium.  It  is  in  relation 
behind,  with  the  great  gluteal  muscle,  to  a  part  of  which  it  gives 
origin,  and  in  front,  to  the  small  sacro-ischiatic  ligament,  with  which 
it  is  continuous  at  its  internal  extremity,  and  from  which  it  is  sepa- 
rated externally  by  a  triangnlar  shaped  opening,  known  as  the  »mull 
gacTo-ischiatic  for  a  men. 

The  small  sacro-ischiatie  l^amcnt  is  situated  in  front  of  the  pre- 
ceding, and  in  common  with  it,  originates  broadly  from  the  lower 
part  of  the  margin  of  the  sacrum,  and  is  inserted  into  the  extremity 
of  the  spinous  process  of  the  ischium.  It  is  also  triangular,  flattened 
from  within  outward,  and  directed  a  little  obliquely  outward,  and 
downward  toward  its  insertion.  By  means  of  these  two  ligaments, 
the  sacro-ischiatic  notch  is  converted  into  two  foramina  called  the 
greater  and  lesser  saero-iachiatic  foramina.  The  former  of  these 
openings  is  large,  somewhat  triangular,  and  bounded  upon  its  three 
sides  by  the  border  of  the  sacrum  below  the  sacro-ilJac  symphysis, 

nature  vould  provide  such  a  atruclure  before  the  neoes'itj  for  it  haa  occurred, 
that  in,  before  the  alleged  increased  matlon  has  aetuallj  taken  place,  which  if 
Stated  to  exist  oalj  during  parturition. 
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th».jatM!ior  j^Mfgitt  of  ■  tW  bodjr  <^4v^>*o^ii'°>)  sn^tke  n^mior 
sdge  of  the  sidaIIm-  ligament.  It  gives  punge  to  1^  ■nriford 
>  mme^,  A«-g}«toil  nsaab  tad  nervM^  thfi^raM  and  laJl'Mutie 
'  HPtw,  Ui«  laiitia  Vtatj,  and  th«  inCernri  padSe  -arteiTV  vitk 
it*  MeoBpM^iag  tiwT».«The  wliall«r  foramMv  '•Iw  triangolM^ 
n  foniwd  ^  th*  difw^i^}  bordets  of  tbe  two  ligHuents  a^dihm 


Oitortcr  1W  lirhliHit  Unawnt  iTirtfcal  lltmnt  of  alc^tt],  nMm  ftow  pM  ,»an>41lM  tnBiUan. 
•  frwatkaannmalagtdrx.    &  ft**  potttua  crfilw  Upaiat,  Mihitiati^iii  ttw  IMihlh  hib«r 

■«».    *  T -— — ■ ■— -  ■■, I.  Obtntor  Ij^Mot.    1.  ODeQL   9  SmhI 

10.  tl.  O^xnlu'  Uiwant  at  <h*  talpJolDt     11. 


bodj  of  the  iflohiora,  between  its  apiae  and  tuberoBitjr>  and  is  ooca- 
pied  Itj  tlie  tendon  of  the  iptero^  obturator  mosclfl,  nhich  gUdea 
OTer  this  part  of  the  ischinm,  and  b;  the  internal  pndic  arterj  and 
nerre,  irhieh  hwe  re-enter  the  pelvic  cari^,  having  passed  oat  of  it 
tbrOQglk  the  larger  opening. 

The  PcBio  Abticdlatioit,  commonly  called  the  jntftti;  tymphytu 
{i^ph]ftitpubi»\  is  amphi-arthrodial,  andoccors  between  the  internal 
sxtrMiitieB  of  tlis  pnbio  bones,  each  of  which  prewnts  a  plane, 
Tertioally  oval  nrfaoe,  eat,  as  it  were,  obliquely  iVom  behind  forward 
and  ovtmotlt  bo  that  the  -thickness  of  the  interral  oconpied  by  the 
ftbro-cartilage  is  greater  in  front  than  bebtod.    The  Bones  are  bound 


THE   BONES   AND   JOINTS. 

together  by  four  snrroniiiliilg  ligaments,  and  the  intervening  plate  of 
fibro-cartilage. 

The  ligaments  are :  1,  an  anterior,  consisting  of  scattered  obliqw  * 
and  transverse  fibres,  forming  a  broad  thin  membranous  band,  which 
extends  bet veen  the  anterior  edges  of  the  articular  surfaces;  2,  a 
posterior,  like  the  preceding,  but  thinner  and  more  difficult  of  de- 
monstration ;  3,  a  superior,  thin,  narrow,  very  indistinct,  and  con- 
tinuous with  the  periosteum  on  each  side ;  4,  an  inferior  (triangular 
or  sub-pubic  ligament),  thick  and  strong,  flattened  from  before  back- 
ward, triangular  and  composed  of  fibres  stretched  transversely  be- 
tween the  sides  of  the  angle  of  the  pubic  arch. 

The  plate  oi  fihro-eariilage,  which  fills  up  the  interval  between 
the  articular  surfaces,  is  wedge-shaped,  its  thin  edge  presenting 
posteriorly,  and  in  this  situation  is  sometimes  found  a  structure  re- 
Bembling  a  synovial  membraoe.*  Its  structure  is  like  that  of  the 
intervertebral  disks. 

The  Sacro-Vertebral,  Sacro-Coccyoeal,  and  Coccygeal  Arti- 
CDLATiONs.-|- — The  gacro-vertebj-al  articulation  does  not  differ  from  tie 
intervertebral  generally,  except  in  the  greater  thickness  and  wedge- 
shape  of  tbe  fibro-cartilaginoua  disk,  and  in  having  an  additional 
ligament,  the  sacro -vertebral,  which  is  short  and  thick,  and  extends 
obliquely  from  the  transverse  process  of  tbe  last  lumbar  vertebra  to 
the  lateral  surface  of  the  base  of  the  sacrum,  blending  at  its  inser- 
tion with  the  sacro-iliac  ligamenta. 

The  ilio-lambar  ligament  ia  a  triangular  flattened  band  of  fibres, 
extending  from  the  apex  of  the  transverse  process  of  the  last  lumbar 
vertebra,  to  the  posterior  extremity  of  the  iliac  crest,  thus  serving 
to  strengthen  this  articulation  as  well  as  that  between  the  sacrum 
and  ilium. 

The  gaero-coecygeal  articulation  occurs  between  the  small,  trans- 
Tcrsely  oval,  convex  surface  on  tbe  summit  of  the  sacrum,  and  the 
corresponding  concave  surface  on  the  base  of  the  coccyx.  It  is 
generally  amphiartbrodial,  a  Bmall  plate  of  fibro-cartilage  connecting 
the  two  surfaces,  but  sometimes  thb  disk  is  wanting,  and  its  place 

*  Ab  in  the  case  of  the  saaro-iLiac  pymphysii,  it  has  been  said  with  as  little 
reason,  that,  during  pregnane;,  ttiia  articulation  also  becomes  diarthrodial  b; 
tbe  development  uf  a  complete  sjDOviul  sac  between  the  oppoBed  surfaces. 

t  Theaethreearticulaliuus,  although  out  belongiog  to  tbe  ioferior  extremities. 
are  iutroduced  here  simplj  on  account  of  their  conooctioD  with  the  pelvis  at « 
whole. 
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nqp^M  bj  <Nrdi]ia|^  Brtieiilur  eartUagMf;  a^  a  syneml  membriuie, 
in  which  cMe  the^nnt  is,  of  course,  diBrthrodial.  The  pveper  ligi^ 
^mte  mte^  nt^^rnnUnoTy  which  consists  of  somewhat  scatteretl  parallel 
fibres  extepMlin§(>etiie«%  the  anterior  nirfa^es  of  the  Ixmes;  end  a 
/oiteriMvattadied^to  die  iMterior^margin  of  the  inferior  terminatiopi 
of  the  iM^ral  canal  and  tft  ocarresponding^  Borfase  of  the 
the  most  saperficial  fibres  ,r^ohing  aa  fai  as  the  extreme 
the  latter  bone.  t 

I%e  eoecjfgeai  artieulatumi  occurring  between  the  several  pieces 
of  the  coccjz,  are  sioolilar  to  the  sac^cocoyjbal,  and  require  no 
separate  description.^  The  .only  thl^g  remarkiUi  about  them  is 
tbeir  tendency  to  become  iwnoyabley  which  isjahrays  the  case  in 
adTanced  age,  excifpt  betweMI^  fiiSl  anj^seillid  pieces. 

THf  Coxo-Fbm6bai.»  6b  Ib^oiS^r.^^This  articulation  belongs  to 
the  class  of  enarthrosisi  of  ;#hic&  iJkTA  the  type,  being  a  true  ball 
and  socket-joint.  Th6  oppoeed'twrfiiCes  are  the  acetabulum,  or  coty- 
l<|d  carity,  and  the  head  of  ^he-femmr.  X^ese  have  already  been 
described  in  connection  with^thebOtteii  to  which  they  belong,  but  in 
the  recent  state  they  present  certaia'  modifications  which  should  be 
carefully  noticed.  The  head  of  thd  femur  is  incrusted  with  a  layer 
of  cartilage,  which  is  much  thicker  aboye  than  below,  where  it  is 
sometimes  almost  entirely  wanting.*  The  cotyloid  cavity  is  also 
lined  with  cartilage,  which  is  tiiickest  n^ar  the  margins,  and  entirely 
wanting  at  this  bottom,  where  the  depression  exists  for  the  attach- 
ment of  the  ro^nd  ligament  and  the  lodgement  of  adipose  tissue. 
This  Carityis  also  surrounded  and  deepened  by  a  fibrous  ring  called 
the  annular  or  eotyhid  ligament^  which  is  attached  to  the  whole  extent 
of  its  margin,  and  converts  the  notch  below  into  a  foramen,  for  the 
transmission  of  the  vessels  of  the  joint.  This  ligament  is  triangular 
prismatic,  thicker  above  than  below,  and  thicker  at  its  free  thaa  at  its 
attached  edge,  and  consists  of  closely  interlaced  fibres  of  various 
lengths,  which  arise  from  the  bony  margin  at  different  points,  and 
tre  inserted  Into  it. 

Besides  the  Uebhanical  arrangement  of  the  surfaces  for  keeping 
the  bones  in  place,  which  is  superior  to '  that  of  any  of  the  other 

*  In  a  middle-aged  female  sabject  that  I  recently  ezamitoed,  no  oartilage 
whttofer  ooold  be  detected/with  the  naked  eye,  upon  the  lower  third  of  the 
betd  of  the  femar,  but  the  synovial  membrane  seemed  to  be  hi  immediate  con- 
tset  with  the  bone. 


TH'E   BOITES   and   J0INT9. 

large  joints  of  the  body,  the  articulation  is  provided  with  a  capso- 
lar,  and  an  inter-articular  or  round  ligmneat.  il 

The  capgular  li<jament  (see  Figa.  124,  125,  and  126)  represents  "Il 
a  transverse  section  of  a  large  mcnibranous  lube,  which  is  attached  by    ' 
one  extremity  to  the  circnmference  of  the  acetabolnm  just  outside 
the  cotyloid  ligament,  and  by  the  other  to  the  anterior  inter-trochan- 
teric  line  of  the  femur  in  front  and  behind,  to  the  neck  of  the  bone 


Fig.  125. 


at  the  junction  of  its  external  third  with  its  internal  two-tHrda.* 
A  transverse  division  exhibits  a  remarkably  dense  structure,  at  least 
a  quarter  of  an  inch  in  thickness  above,  where  the  greatest  strength 
is  required,  but  not  more  than  half  so  much  below.  It  ia  also 
strengthened  above  and  in  front  by  a  fascicle  of  fibres  extending 
from  the  anterior  inferior  iliac  spine  to  the  base  of  the  neck  of  the 
femur  in  front,  which,  although  not  in  fact  a  separate  structure,  Is 
called  the  ilio-femoral  ligament. 

The  external  surface  of  the  capsular  ligament  is  rough  where  it 
is  in  contact  with  the  surrounding  muscles ;  internally,  it  ia  lined  by 

*  ThiBinBerticinoftheeapiiulnrlignnieiitoii  the  femur,  inuBt  be  carefull;  borne 
in  mind  in  the  diagncivia  of  fracturcB  of  the  neek  of  the  bone,  ID  refcience  to 
e  within  or  without  the  aapsulo. 
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tfc^j^ovial  nwnbhnM*  Vfhm  tl«ulj  diwcotod,  it  does  not  prM^t 
At  peu-ly  glisteqffg  appetmuice  of  fibroas  ■tnetarw  geosrailj,  fat 
■.of^'ft  diUl-irtut*  color. 

The  iMir-art^ptfar  ium«nl,  fre4)a«Ml7  oalled  the  wound  Ugammti 
it »  diid,  4eiiM,  owd-iuc  baadlt'  of  fibres,  Mtaaiing  fran  tka  ftit 
« the  bead  af  the  fiBnmr,  to  tha  .bottom  of  lb<a»j^fedwyilji«hiH 

«■■  186.   ■  ,  -  ■  T 


it  dindes  into  three  sSps,  one  of  irhich  ia  'inserted  into  the  bottoqi 
of  the  cotjrloid  depression,  and  the  two  others  into  the  mirpos  of 
the  noCcD  belojr.  When  the  articular  snilkJoes  of  the  boaes  are  in 
eontact,  this  ligkment  is  lodged  in  the  depression  at  the  bottom  of 
the  oantj;  so  as  Dot  to  interfere  with  the  movements  of  the  joiiit. 
Its  aalj  use  seems  to  be  that  of  a  support  to  the  vessels  which  go  to 
and  come  from  the  bead  ef  the  femnr,  for  i^  is  too  long  to  take  anj 
part  in  maintaining  the  bones  in  contact.  It  luuies  oonaiderabl;  in 
shape  and  size,  and  is  sometunea  entirely  wanting. 

The  tt/novud  memirane  lines  the  ootj1<nd  cant;',  the  internal  sur* 
bee  of  the  capunlar  ligament,  covers,  the  head  of  the  femnr,  the 
whole  of  its  neck  in  front,  and  two-thirds  of  it  behind,  ,and  forms  a 
tabular  ioveatment  for  the  inter-artioalar  ligament.    It  freqoently 
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formB  little  fringe-like  folds  around  ike  neck  of  the  femur,  whose 
office  is  not  positively  ascertained. 

Anotlier  structure  connected  with  the  hip-joint,  is  the  mass  of  fat 
situated  in  the  depression  ttt  the  bottom  of  the  cotyloid  cavity. 
This  seema  to  perform  no  particular  office,  except  that  of  filling  up 
that  part  of  the  depression  not  occupied  hy  the  inter-articular  ligament. 

The  Femoho-Tibial,  or  Knee-Joint. — This,  the  moat  complicated 
artionlation  in  the  body,  ia  an  angular  ginglymus.  The  opposed  sur- 
faces are:  1,  the  two  condyles  of  the  femur,  which  form  a  pulley-like 
surface  infront,but  are  separated  beKind  by  the  inter-condyloid  fossa; 
2,  the  two  shallow  glenoid  cavities  of  the  tibia  with  the  intervening 
spine ;  and  3,  the  posterior  face  of  the  patella,  divided  by  a  vertical 
ridge  into  two  lateral  superficial  concavities.  These  surfaces  are 
well  protected  by  incrusting  cartilage,  separated  from  each  other  by 
two  inter-articular  cartilages,  and  bound  together  by  strong  extrinsic 
and  intrinsic  ligaments.  The  extrinsic  ligaments  are  two  lateral,  an 
anterior,  and  a  posterior ;  the  intrinsic,  an  anterior  and  a  posterior 
crucial. 

The  external  lateral  ligament  is  a  well-defined  rounded  cord, 
extending  from  a  small  eminence  upon  the  outer  side  of  the  cor- 
responding condyle  near  its  anterior  margin,  to  the  external  surface 
of  the  head  of  the  fibula.  It  is  vertical,  lies  parallel  to,  and  directly 
in  front  of  the  tendon  of  the  biceps  muscle,  and  is  in  close  contact 
above  with  the  popliteus  muscle,  which  originates  from  a  small  pit 
just  below  the  above-mentioned  eminence.  'She  internal  lateral  liga' 
ment  is  broad  and  thin,  and  extends  from  the  outer  back  part  of  the 
internal  condyle  of  the  femur  to  the  inner  margin  of  the  head  of 
the  tibia.  Its  tibial  attachment  is  very  broad,  and  is  covered  by 
the  tendons  of  the  sartorius,  gracilis,  and  semitendinous  muscles,  a 
synovial  bursa  intervening.  It  is  connected  by  its  deep  surface  to 
the  synovial  membrane  of  the  joint  and  the  internal  semilunar  car- 
tilage. 

The  pogterier  ligajnent  (ligament  of  Winslow),  commonly  considered 
as  a  reflected  portion  of  the  tendon  of  the  semimembranous  muscle, 
is  a  flattened  bundle*of  ligamentous  fibres,  extending  from  the  hack 
part  of  the  external  condyle  of  the  femur  to  the  internal  tuberosity 
of  the  tibia,  crossing  the  hack  part  of  the  articulation  obliquely,  and 
continuous  at  its  insertion  with  the  before-mentioned  tendon. 

The  anterior  ligament  is  composed  of  the  common  tendon  of  the 
extensor  muscles  of  the  leg,  the  patella,  and  the  patella  ligament. 
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The  first  and  tadt  of  these  three  atructures  are  properlj  pontinna- 
tiona  of  each  other,  the  interreiiiDg  patella  being  only  a  sesamoid 
iKine  developed  in  the'gnbBtance  of  the  tendon,  and  its  ligamentoas 
eontinnation.  The  patella  ligament  (ligamentum  patellse),  considered 
■a  a  separate  strnctare,  is  broad  and  thick,  attached  above  to  the 
■pex  and  anterior  surface  of  the  patellaj  and  below  to  the  inferior 
part  of  the  anterior  taberosity  of  the  tibia.  \t  is  in  relation  in  fmnt 
vith  the  sabontaneoas  areolar  tissae,  and  behind  with  a  mass  1>f  fat 
which  separates  it  friim  the  cayitj  of  the  joint,  and  with  a  large 
■TnoTial  bursa,  that  intervenes  between  it  and  the  prominent  part  of 
the  anterior  tuberosity  of  the  tibia. 

A  strong  fibrotis  expansion,  eojnetimee  called  the  captular  men- 
Wtttu,  fills  up  the  intervals  between  these  four  ligaments,  connecting 
them  together  and  supporting  the  synovial  membrane.  Posteriorly, 
where  it  coTers  the  condyles,  this  membrane  is  wanting,  but  here 
the  heads  of  the  gastrocnemius  muscle  make  up  the  deficiency. 
It  is  also  continuous  with  the  fascia  of  the  thigh  and  the  fibrous  .ex- 
paniion  of  the  trioeps  extensor  miutle. 
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HES  AND  J0rHT3. 

The  crucial  or  inter-articular  ligaments  are  placod  itep  within  the 
joint.  They  are  yerj  strong,  and  so  arranged  as  to  be  relaxed  by 
flexion  of  the  leg,  and  tightened  by  extension.  TLey  are  two  in  nnin- 
ber,  an  anterior  and  a  posterior,  and,  as  their  name  (crucial)  implies, 
cross  each  other  in  theirdirection.  The  anterior  arises  from  a  depres- 
sion upon  the  ailtUe  of  the  internal  surface  of  the  external  condyle 
of  the  femur,  and,  descending  obliquely  downward,  inward,  and  for- 
ward, is  implanted  into  the  front  of  the  spine  of  the  tibia,  sending 
off  a  few  'fibres  to  the  anterior  extremity  of  the  external  inter- articular 
cartilage.  The  posterior  arises  frftn  the  external  sur&ce  of  the 
internal  condyle,  opposite  the  preceding,  descends  downward,  back- 
ward, and  outward,  and  is  inserted  ijito  the  pit  behind  the  spine  of 
the  tibia,  where  it  is  connected  alscritith  the  posterior  extremity  of 
the  external  inter-articular  cartilage;  it  is  less  oblique  than  the 
anterior,  but  sufficiently  bo  to  form  with  it  an  oblique  antero-posterior 
crossing. 

The  inter-articular  cartHag  f9,  two  in  number,  are  situated  between 
the  condyles  of  the  femur  and  the  concave  surfaces  of  the  tibia. 
They  serve  aa  a  cushion,  to  break  the  ordinary  pressure  of  the  body 
above,  and  also  that  produced  by  sudden  falls  or  blows  upon  the  leg 
below. 

From  their  crescent  shape  they  are  commonly  called  semilunar 
uartilages;  they  have  a  superior  concave  and  an  inferior  plane  sur- 
face, a  thick,  semicircular,  externll,  and  a  thin,  sinuous,  internal 
edge.  The  internal  of  the  two  cartilages  is  elongated  from  before 
buckward,  and  is  distinctly  semilunar;  it  is  attached  by  an  anterior 
ligament  to  the  front  of  the  spine  of  the  tibia,  and,  by  a  posterior, 
to  a  roughness  behind  the  insertion  of  the  posterior  inter-articular 
ligament.  The  external  cartilage  is  more  nearly  circular,  is  coa- 
Bectcd  in  front  and  behind  with  the  insertions  of  the  inter-articular 
ligaments,  and  has  also  an  anterior  and  a  posterior  ligament  which 
attach  it  to  the  corresponding  parts  of  the  spine  of  the  tibia.  The 
latter  are  placed  between  the  ligaments  of  the  internal  cartilage,  and 
are,  therefore,  quite  near  each  other.  A  small  bundle  of  fibres, 
forming  what  is  called  the  transverse  ligament,  coooccts  the  anterior 
extremities  of  the  cartilages  in  front  of  the  spine  of  the  tibia.  They 
are  also  connected  to  the  corresponding  lateral  ligaments  of  the 
joint,  and  the  external  of  the  two  is  slightly  grooved  upon  its  margin 
behind  for  the  tendon  of  the  popliteus  muscle,  which  crosses  the  pos- 
terior aspect  of  the  joint  obliquely. 

The  tynovial  membrane,  like  all  other  serous  membraaea,  i^  a  ahot 
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stc,  but  itafB>|AK>n*  >re  Y6tj  ct>mpUcst«d.  B^oning,  bow&ver. 
It  tke  ■mppJ^Mxpn  of  tbe  potellft,  we  fiad  it-cnndDaed  upwai-d  to 
the  dirtwec  of  aboM  two  iaekeft  between  the  tendon  of  the  extensor 
■mdM  wad  the  «Bterior  pnt  ^f  tb«  lower  extfenut;  of  the  femur. 

Fig.  129. 
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iproftding  out  upon  each  side  beneath  the  large  moscles,  bat  pro* 
loogad  flonadenbly  higher  upon  the  inner  than  npon  the  outer  side  ;* 
it  t^m  flOTsrs  the  trochlea  and  oondyleB  of  the  femur,  dip*  into  the 
iMcr-oondylMd  notch,  anrroonds  the  emcial  ligamenta,  covers  tfae 
poatorioF  ligament,  and  is  then  reflected  forward  upon' tfae  artieular 
nrfiMe  of  the  tilHa,  incloses  the  inter-u'ticular  oartiUges,'  and  de- 
lomds  behind  (he  patella  ligament  nearly  as  far  as  t^  anterior 
taberosk;  of  the  tibia ;  from  this  point  it  ascends  behind  the  liga- 
Btent  and  the  patella,  and,  from  the  lower  border  of  the  latter,  sendi 
ft  triMigular,  flattened  fold  backward  to  the  anterior  eztremitj  of  the 

*  The  praawiaa  of  thaae  two  pioloogations  explunt  Iha  awalGng  upon  eaoli 
nd*  and'abon  tb«  pstellA,  but  more  pFomiDeot  upon  (he  ioner  lidei.obierved 
la  aoneetions  or  flnid  within  the  joint. 
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ioter-eondyloid  notch  of  the  femnr.  This  fold  is  ouUed  the  adipoie 
Ugame7it  {Ugamentum  mucogum),  and  varies  in  size  in  different  indi- 
viduala.  Besides  this,  it  forms  several  little  fringe-like  prolongations 
upon  each  side  of  the  patella,  nhich  lie  loose  and  floating  in  the 
joint ;  these  are  sometimes,  hut  improperly,  called  the  alar  liga- 
ments. 

The  articular  adipose  tissue  forms  a  considerable  mass  behind  the 
upper  part  of  the  patella  ligament,  which  it  renders  prominent  dnring 
extension  of  the  leg.  It  is  covered  posteriorly  and  laterally  by  the 
synovial  membrane,  and  is  drawn  during  flexion  by  the  adipose  liga- 
ment, into  the  space  between  the  condyles  of  the  femur  and  the  upper 
surface  of  the  head  of  the  tibia. 

Pkroneo- Tibial  Abtiodlations. — 'These  are  two  in  number,  a 
superior  and  an  inferior,  both  diarthrodial. 

The  superior  articulation  occurs  between  the  upper  extremity  of 
the  fibula  and  the  back  part  of  the  external  tuberosity  of  the  tibia, 
these  bones  presenting  two  fiat  oval  surfaces  covered  with  cartilage, 
provided  with  a  simple  synovial  membrane,  and  bound  together  by 
an  anterior  and  a  posterior  ligament.  These  two  ligaments  are 
oblique  in  their  direction,  and  attached  to  the  adjacent  parts  of  the 
two  bonea  in  front  of  and  behind  the  articulation.  The  sj/novial 
pteTohtane  ia  sometimes  only  a  prolongation  of  that  of  the  knee-joint, 
but  ordinarily  a  separate  sac. 

The  ivferior  articulation  Is  formed  between  the  internal  surface  of 
the  lower  extremity  of  the  fibula,  which  here  presents  a  transversely 
oblong  convex  facet,  and  the  external  aide  of  the  extremity  of  the 
tibia,  whose  articular  surface  is  correspondingly  concave  and  continu- 
ous with  the  tarsal  surface  of  the  bone.  The  ligaments  are :  1,  an 
anterior,  which  is  of  a  pearly  white  color,  thick  and  strong,  and 
extends  obliquely  downward  and  outward  from  the  tibia  to  the  ante- 
rior surface  of  tfas  head  of  the  fibula ;  2,  a  posterior,  like  the  anterior 
in  its  direction,  but  broader  and  somewhat  triangular  in  shape  ;  S, 
ft&  interosseous,  conaiating  of  numerous  sbort  dense  fascicles,  extend- 
ing between  the  contiguous  rough  triangular  surfaces  of  the  bones 
immediately  above  the  articulation.  The  synovial  membrane  is  a 
prolongation  of  that  of  the  ankle-joint. 

Between  the  superior  and  inferior  articulations,  the  tibia  and 
fibula  are  separated  by  a  long  narrow  interval  occupied  by  a  strong 
interosseous  aponeurosis.  This  membrane  assists  in  keeping  the  two 
bones  together,  but  is  of  more  special  service  in  increasing  the  surfMe 


n" 


tf 


ARTIOULATIOirS  Of  THUINFIKIOB  ikTftBMITIBS.        211 


for  museiilftr  stUchments.    It  is  perforated  above  and  below  for  the 
ptflsage  of  the  tibial  aad^|)ero9al  yessek. 

Thb  Tibio-Taksal  or  AkklbAToint.— ^e  ankle-jdint  is  an  an- 
gular gioglynlB^  formed  between  the  tibia  aad  fibola  on  the  one 
bandy  and  the  aatragalns  on  ihe  other.  The  snperior  articular  sor- 
ftoe  is  traasrerseiy  oval,  eono^ye,  terminated  at  its  extremities  €7 
the  internal  and.  external  maHeolat  prooessl^i  travefned  about  its 
middle  b  j  a  broad,  slightly  elevated,  ronndodi  antero-postcfrior  ridge, 
ind  bordered  befSoce  and  behind  by  the  corresponding  tibio-perotieftl 
ligaments.  The  surface  of  ihe  astragalus  is  quadrangular,  elongated, 
snd  convex  antero-posteriorly,  and  slightly  concave  from  side  to 
aide  ;  It  1%  in  fact,  a  true  trochlea  or  pulley,  the  vertical  sides  of 
which  ire  also  articular  ^where  they  correspond  to  the  two  malleoli. 
Tksai  anrfiftc^  are  covered  with  cartilage  and  synovial  membrane, 
ud  are  bound  together  by  three  ligaments,  namely,  two  lateral,  ai|d 
an  anteirior. 

The'cnt^mal  UUnH  ligament  is  a  very  strong,  flat  bundle  of  fibres, 
whidi  originate  by  a  narrow  extremity  from  the  lower  border  of  the 
mtemal  malleolns,  and  spreads  out  to  be  inserted  into  the  inner  side 
of  the  aatragalns,  the  calcis,  and  the  scaphoid.  The  exfenui  laUrai 
Ugmmeni  consists  of  three  separate  bundles,  which  diverge  from  their 
origin  upon  the  fibular  malleolus ;  the  anUricTj  very  short,  to  be  in- 
serted into  the  astragalua  in  front  of  its  latetal  facet ;  the  middUj 
long  and  rounded,  into  the  external  side  of  the  calcis ;  and  the  j^ot- 
teriar^  the  Strongest  of  the  three,  into  the  posterior  border  of  the 
istragalus,  just  above  the  groove  for  the  tendon  of  the  long  flexOr 
muBck  of  the  great  toe. 

The  anterior  or  tibuhtanal  ligament  is  a  broad,  thin,  ligamentous 
membrane,  extending  from  the  anterior  margin  of  the  articular  sur- 
iaee  of  the  tibia  to  the  corresponding  part  of  the  pulley-like  surface 
of  the  astragalus. 

The  ejfwmal  membrane  covers  the  superior  and  lateral  surfaces 
of  the  astragalus,  the  articular  faces  of  the  anterior -and  lateral  liga- 
ments, the  concave  surface  formed  by  the  tibia  and  fibula,  and  sends 
a  prolongation  to  the  inferior  tibio-peroneal  articulation.  It  is  sup- 
ported poateriorly,  where  there  is  no  distinct  ligament,  by  a  few  scat- 
tered aponenrotic  fibres  and  areolar  tissue. 


THE   nONSe   AED  JOINTS. 


TAnSAL  ABTICtlLATIONS. 


Tho  bones  of  the  tarsus  are  articalaCed  with  one  another  in  a  very 
iuti'icate  yet  most  btiautiful  maDuor,  Forming  by  their  union  a  solid 
elastic  arch  for  the  reception  of  the  weight  of  the  body.  They  aro 
arranged  into  two  sets,  the  first  composed  of  the  astragalus  and  cal- 
oaneuiD,  and  the  second  of  the  cuboid,  scaphoid,  and  the  three  cunei- 
form bones.  The  articulations  comprise,  therefore :  1,  the  articula- 
tions of  the  component  bones  of  each  set ;  and,  2,  the  articulation 
of  tho  two  sets  together. 

Articulation  of  the  Bones  of  the  First  Set, — The  agtragalo-eal~ 
caneal  articulation  is  a  double  diarthrosis,  tbe  two  bones  present- 
ing each  two  smootb  facets,  an  anterior  and  a  posterior,  separated 
by  a  deep  groove,  and  provided  with  articular  cartilages  and  synovial 
membranes.  The  principal  means  of  union  is  s  strong  interotaeoat 
ligament,  which  consists  of  numerous  short,  thick,  vertical,  and 
obliijiie  ftiscicles,  and  fills  up  nearly  tlie  wliole  of  the  groove  between 
the  two  articulations.  Besides  this,  there  is  a  posterior  and  an  ex- 
ternal lif/ament;  the  former  is  short  and  narrow,  and  connects  the 
posterior  border  of  the  astragalus  with  the  upper  surface  of  the 
calcnneum ;  the  latter  is  quite  small,  and  extends  from  the  under 
surface  of  the  astragalus  to  tlie  external  side  of  the  calcaneum. 

Articulations  of  the  Bones  of  the  Second  Set. — The  scaphoid  bone 
articulates  with  tho  three  cuneiform  by  its  anterior  convex  surface, 
which  is  divided  into  three  triangular  facets,  covered  with  cartilage 
and  furnished  with  one  common  synovial  sac.  The  ligaments  are 
two  in  number,  a  dorsal  and  a  plantar,  for  each  cuneiform  bone ;  the 
former  strong  and  well  defined,  the  latter  irregular  and  indistinct. 

The  cuneiform  bones  are  articulated  with  each  other  by  their 
lateral  surfaces,  which  are  smooth  and  provided  with  cartilage  behind, 
but  rough  in  front  for  the  attachment  of  tnterosseotu  ligaments. 
Tbey  have  also  dorgal  ligaments,  which  are  strong  transverse  bands 
extending  between  the  upper  surfaces  of  the  bones;  and  plantar 
ligaments,  consisting  of  a  few  scattered  fibres,  which  are  really  a 
part  of  the  strong  interosseous  bundles. 

The  external  cuneiform  and  cuboid  bones  are  joined  together  very 
much  like  the  preceding,  dorsal  and  interosseous  ligaments  forming 
the  bond  of  union. 

The  scaphoid  and  cuboid  bones  are  also  connected  together  by 
dorsal,  strong  interosseous,  and  plarUar  ligaments,  and  f 
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head  of  tbe  astragalus  being  reoelfired  into  a  eoMespondii;ig 
sati^,  fe^iie^*  aboi^e^  by  tbe  posterior  Inr&oe  ^f  Ihe  scapnoid  bone, 
and  belowy  by  the  anlmor  faopt-of  tbe  caleaneamand  the  calcaneo- 
seaphoid  UgMpent.  The  Oidy  ligament  proper  to  tbe  articulation  is 
a  bioad  neoibfsanous  band^  ealled  the  OMUragabheeapkoid^  situated 
upon  the  dorsum  of  the  foot,  f^  extending  from  the  anterior  n^argin 
of  the  astragalus  to  the  superior  surface  of  the  scaphoid  bone«  The 
oetoaiiee  HophML  .lfgam0ntj  which  completes  the  articular  eayity 
below,  k  stretched^  as  its  name  indicates^  between  the  scaphoid  bone 
sad  the  ealeanenm,  being  attached  to  the  lower  suitface  of  the  former 
tftd  liie  aat«rior  ejltremity  of  the  Htt^;^  it  is  remarkably  strong, 
tnaagolar  ui  tHa^^f  flattened  from  above  downward,  and  in  contact 
above  with  the  synovial  membrape  i^  the  joint,  and  below  with  the 
tendon.  <^  t}ie  poeterijor  tibial  muscle. ,  Taking  into  consideration  its 
use  in  binding  the  bones  together,  supporting  the  head  of  the  astra- 
gdia^  and  through  it  the  whole  weight  of  the  body,  and  in  giving  to 
die  arch  of  the  foot  that  elasticity  for  which  it  is  remarkable,  and 
which  is  so  absolutely  necessary  to  locomotion,  it  is  one  of  the  most 
important  and  interesting  ligaments  in  the  body. 

Another  li^^ment^  called  the  superior  ealaane<h$caphaidf  is  also 
considered  as  assisting  in  keeping  the  head  of  the  astragalus  in  its 
^aoe.  It  is  situated  upon  the  dorsum  of  the  foot,  deep  in  the  fossa 
upon  the  outer  side  of  the  astragalus,  and  extends  from  the  inner 
side  of  the  calcaneum  to  the  external  side  of  the  scaphoid.' 

2.  The  ealeaneo-cuboid  arUeulatian  is  diarthrodial  by  mutual  re- 
ception, the  articuhtr  surface  of  the -calcaneum  being  concave  from 
id>ove  downward  and  qonvex  transversely^  and  that  of , the  cuboid  the 
reverse.  The  opposed  surfaces  are  provided  with  articular  cartilage 
and  a  synovial  membrane,  and  are  bound  together  by  a  superior,  an 
inferior,  and  an  internal  ligament^  The  first  of  these,^  th€|  superior 
ctJeaneo-cubaid  ligamentj^is  broad  and  thin,  and  extends  between 
the  adjacent  margins  of  the  bones  above  the  articulation.  The  tn- 
temalj  short,  narrow,  and  quadrangular,  is  situated  in  the  fossa  upon 
the  outer  side  of  the  astragalus,  where  it  is  partly  united  with  the 
nperior  caleaneo-scaphoid  ligament.  The  inferior  is  the  longest 
and  probably  the  strongest  of  the  tarsal  ligataients,  and  may  be 
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divided  into  two  parts,  a  superficial  and  a  deep-seated  ;  the  former 
arisea  from  tlis  middle  of  the  under  aarface  of  the  ealcaneum,  passes 
horiiontallj  forward,  and  is  inserted  into  the  posterior  margin  of  the 
groove  of  tho  cuboid,  and  bj  a  profengaUon  of  some  of  its  fibres  into 
the  basea  of  the  third  and  fourth  metatarsal  bones  ;  the  latter,  sepa- 
rated from  the  other  by  areolar  and  adipose  tissue,  is  broad  and 
strong,  and  extends  from  the  anterior  inferior  surface  of  the  calcis 
to  the  adjacent  part  of  the  cuboid  bone  behind  tho  groove. 

These  two  articulations  (the  astragalo-scaphoid  and  catcaneo-cnboid) 
are  directl/  upon  a  line  with  each  other,  rendering  the  partial  ampu- 
tation of  the  foot  in  this  aitUAtios  quiie  easy. 

Tbe  Tarso-M  eta  tarsal  Articulations. — The  anterior  extre- 
mity of  the  tarsus  is  articulated  by  diarthrosis  to  the  bases  of  the 
five  metatarsal  hones ;  but  tbe  line  of  union  is  very  irregular,  owing 
to  the  projection  forward  of  the  first  and  third  cuneiform  bones, 
which  form  with  the  second  a  deep  mortise-like  notch  for  tbe  recep- 
tion of  the  base  of  tlie  second  metatarsal  bone. 

The  base  of  the  first  metatarsal  bone  is  in  contact  with  tbe  internal 
cuneiform;  that  of  the  second  with  the  middle,  and,  laterally,  with 
the  internal  and  external  cuneiform  bones ;  the  third  with  the  external 
cuneiform  ;  and  tho  last  two  with  the  cuboid  bono.  The  ligaments 
are  of  three  kinds,  namely— dorsal,  plantar,  and  interosseous. 

The  dor»al  lijiamentt  are  flat  and  thin,  and  extend  from  the  ante- 
rior margin  of  the  tarsus  to  the  adjacent  part  of  tbe  metatarsuB. 
They  are  seven  in  number,  each  metatarsal  bone  receiving  one, 
except  tbe  second  which  has  three,  namely,  one  from  the  cuoeifniB 
bone  upon  which  it  rests,  and  one  from  each  of  the  two  others  be- 
tween which  it  is  placed. 

The  plantar  HgamenU  are  divided  into  two  seta,  the  straight  and 
the  obUtjue.  The  former  are  five  in  number,  and  extend  directly 
from  tho  bones  constituting  the  anterior  extremity  of  the  tarstia  to 
the  bases  of  the  corresponding  metatarsal  hones ;  as  a  general  rule, 
they  are  leas  strong  than  the  dorsal,  except  the  first,  which  is  Urge 
and  well  defined.  The  oblique  set  numbers  only  three,  the  first  ex> 
tending  from  tbe  internal  cuneiform  to  the  second  metatarsal  bone, 
the  second  from  the  first  cuneiform  to  the  third  metatarsal,  and  the 
third  from  the  external  cuneiform  to  the  fifth  metatarsal. 

The  intiTosteoii*  ligamentB  are  placed  deeply  between  the  bonea, 
and  consist  of  numerous  short,  strong  fasciclea  surrounding  the  arti- 
cular facets,  and  extending  between  the  contiguous  rough  sarfaoes< 


■«,jrr'. 


**%  ' 


TAMAi..  m^ipmAAiii^gllf^      *^ ;  25f 

Vu  tfxTATARS^L .A.BXipui^TiOKS.-'^Mrfie  jQtidta^i^  bones  are. 
botHid  t<^getber  both  'i|t.^il|K  taiial  lind  phdangoal^Bp^mities.  In 
die  fimn^r  rftnatioii^  nJH  oi^h A^x«€flt  tbe  W8t,  i|r^^t  lateral 
•rtialliir  fftcet^  wbuih  are.^ejr^Ptith  Mililftge,  and  proyi&d  with 
(vploQ^atiaiis  of  t^novifl  membrane  frol89|M>^|0*metatar8al  ai;|licix- 
kti<ma.«  Hh^j  are  united  Jbly  dorsal  and ; plantar  ^traneVepe  bands 
lad  b^  inteioAi^nB  faspiclea  extendinj^etweeiii  the  rong?  surfaces 
0^  the  eontiipsoiui  bones:  ^The  phalan'geri  extremities  of  the  bones 
art  bonnd  ti^e^rby  the  iran9V0n^yt^alnent^  of  the  meta6ar$u$j 
wbkAk  28  sitiiated  npon  the.  plantar  surfkce  vof  the  ,bohes  and  -Imitea* 
tfi^^loopely  to^getb^  between  the  heads  of  tbe  bonea  are  polong- 
aliobe  of  sjnoVial  membjratae,  bnt  no  Articular  facets. 

■    -   .    •  ••        .  .   ,  ■    •  ' 

TSS  MlTMAftSO-PirALANQBAL- AND  THS  PqaLAHQ^AL  AbTICULA- 

llDSt«->-llhe8e  articolattons  ^<>  not  differ  ikiat^riallj  from  thdse  of 
th^  conoespoi^ding  parts  of\th^  hand,  and  it  is  npt,  tUefefore,  neces- 
siry  to  repeat  the  de^ei^tion.  .     • 
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DISSECTIONS. 
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I  NtE  EDUCTION. 


.  » 


* "  • 


fa  it  presamed  in  tte  follovbg  pages  that'  tlie  student  has'alreajlj 
scqnired  some  knowledge  of  general  ahatomj,  aild.  of  the  bonea; 
otherwise,  let  him  t>e  sssnredy  indeed,  the  sligfatdst  refleiiciioti  of  Ins 
own  shoifid  assure  himi  that  .d&sei^oji  will  Be  of  but  little  ad  van- 
tagow  He  should  first  study  with  the  aid  of  Butchers*  inoat  6r 
other  edn^ni^nt  .speoiiieiiSi  and  from  some '  outline  of  genen4 
unLtom J,'  the  distinctive  characters  of  the  seyetal  tissues  that  com* 
pose  the  body,  until  he'is  able  to  recognise  them  aV  sight ;  nezt» 
he  sluSidd  learn  aoc«ratei;^j^  the  skeleton^  the  situation,  rela^ 
-tioni^' 'and  speciaT  marks  of  ;tbe  Cerent  bonetfj' and  then,  but  net 
uitil  then,'  will  he  be  pre^arfidrto  'appi^cii^  ^]rdj[>erl7  l^e  work 
which  he*  is  about  to  commence.  These  prelhninary  studies  being 
finished, -the  student  shouldprovideliimself  Vf  ith  an  apron  and  an  ordi- . 
nary  one  of  dissectiiig  infitrumdnts ;  and,  slnc^  the  supply  of  anato- 
mical bikterial  is  not  usually  abundaiit  enongh^to  justify  the  dissec- 
tion of  one  or  two  parts,-  or  a  single  class  of  structures  to  the  rejec- 
don  of  the  rest,  it  b^cpme&  necessary  to  preserve  the  subject,  as 
lon'g  as  possible  from  putrefaction.  This  may  be  accomplished  by 
mjecting  the  arteries  with  sonxe  antiseptic  fluid,  such  as  turpentine, 
solutions  of  common-  salt,  nitrate  of  potash,  toenic,  acetate  of 
sulphate  of  alnminat  &c.;  but  of  all  th^e,  and  several  other  sub- 
stancies  which  I  have-  •employed,  1  ^ve  decided  preference  to  the 
eUortde  of  zinc.  The' usual  mode  of  preparing  and  using  fnis 
material  is  to  satu^te  chlorohydric  acid  with  metallic  zinc,*  adding 
to  a  pint  of  th^  netltral  mixture  thus  obtained  a  gallon  of  rain-- 
water, and  injecting  it  by 'means  of  a  targe  brass 'syriiige  into  one'  of 
the  common  carotid  arteries,  at  abdut  th^  iniddle  of  the  neck.  After 
a  few  minutes,  this  may  be  followed  by  enough  hot  tallow  to  fill  the 
larger  vessels,  and  thus  render  them  more  easy  of 'dissection!'    The 

■ 

*  The  block  zinc  of  commerce  is  the  pureet  and  beet. 
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only  objection  to  the  chloride  of  zmc  is  the  discoloration,  or  rather 
the  destruction  of  color,  that  it  causes  in  the  soft  parts,  bringing 
them  generally  to  an  almost  uniform  dirty  white  or  gray^  color*  Its 
powerful  antiseptic  and  disinfectant  properties,  however,  more  than 
compensate  for  this  defect.  Where  the.objeot'is  to  study  the  smaller 
atteries,  or  to  make  a  dried  preparation,  the  common  cold  injection, 
consisting  of  two  partq  of  whit6  lead  glroimd  in  oil  to  one  of  Venice 
turpentine,^  or  rosin-yarnish,  or  the  hot  injection^  consisting  of  two 
parts  of  wax  to  one  of  tallow,  are  the  best.  It  is  ateo  necestory  to. 
adopt  some  plam  by  .which  the  greatest  ecfpnomy  of  material  and 
labor  may  ,be  e£(e*cted,  an4  t^e  greatest  information  derived  from  a  ' 
Bingle  subject;  toxj  as  just  intltKiated^  it, is. not  often  po^dsib^e,' ip 
this  .country,  to  study,  anatomy,  system9;tiica}ly,'thal^  is,  to  tfike  up 
one  class  of  structures  at  a-  tiiigre,  apd  devote  an  Bntire  Subject  to 
each.  Hepce  it  is  necessai^y  to  study  the  .body  by  regions,  and 
examine  every  structure  as  it  is  met  t^ith,  cprnmenoiDg  with  the 
most  oonvQjiient  parts,  and  with  those  organs.  wHich  soonest  -deoay.. 
The  plaa.whioh  I  have  almost  unifonuly  pursued  duxing  tKe  past 
few  years,  and  which,  is  very  generjEilIJi^ollow^d  in  the  schools  e( 
mediciixe  ^n  thisuK>untry,  is.the  on^'here  presented^  ani  the  student 
is  advised  to  adhera  to  it  as  olos^ly  as  possible. 

Lastly,  if  the  «etudent  desires  to  overcome  those  natural  prejudices 
against  dissecting  which  all.  feel  in  a  greater  or  less  degree,  and*  to 
cultiyi^te  sk  genuine  Ipve^  for  the  8tu4y  of  anatomy,  he  mu^t  never 
forget  the  absolute  necessity  of  scrupulous  cleanlineskf  cleanUness  i^ot 
only  from  ordinary  dirt,  but  from  everything  that  may  mar  the  bea'uty 
of  tbe  part  exposed.  It  is  well  kndwn.  tb^  students -generally  do 
not  take  fibat  interest  in  practical  ai^tom^  that  the  impbrtancfi  of 
the  subject  requires,  and.  this  distaste  is  produced  in  no  way  so  often 
as  by  a  want  of  neatnes.s  in  the  dissecting  room..  Disdieet^g  is  filthy 
and  repulsive  only  when  made  so  by  those  engaged  in  it.  Sl^ase 
who  may  use  this  book  as  a  guide  to  the  study  of  practical  anatomy, 
are  requested  to  make  it  an  inviolable  rule,*  when  v^ork  fqr  tibie  day 
is  oyer,  to  cut  off  ^ll  the  useless  ends  of  musclep,  skin,  &<;.,  spong6 
and  wipe  the  whole  surface  of  the  body,  remove  it  from  the  table, 
and  cover  tl^i  exposed  partis  with  a  (^oth  moistened,  with  j^  solution 
of  common  salt,  or  venr  dilute  ch}oride  of  zine. 

Directions  for  holding  the  knife  ^nd  foreeps,  for  removing^  the. 
several  structures  as.  they  are  m^t  with,  and  such  other  di^ octions  as 
are  thought  necessary,  will  be  found  incorporated  with  the  text. 


THE  ABDOMEN. 


Jig.  ISO: 


Thb  ftb'dolaen  VioinjtnBes  all  tint  part  of' the  tnnk  whtcb -lodges 
the  djgestire  organs,  attdghauM  Ije  exaniiij^-progreBeively  -from 
iritbsat  inirard,  cooimeiiclDg with. its  anteribrattl  Hteral  walls.  For 
eonTeiiience  of  reference  and  stnd^,  it  is  di^ded  into  nine  Sifferent 
regions,  wljich  maybe  marked  off '  on  tbe  sabjfect  in  the  following 
mianer:  Draw  a  line  from  the  lower  margin  of  the  f»rtilage  of  .the 
ninth  or  tenthrib  oivone  aide,  to  the  corresponcliiig  point  on  the  oppo- 
site tidef  and  apofber  between  the  highest  pointB  of  the  crests  of  the 
iliiK  b^Aofi ;  .tH«i  intwsect  Hesb  b;  two  rerticaV  lines,  exteoding  oh 
each  Bid«  from'midwa;  hetV^en'  the  soperior  anterior  ^inous  process 
of  the  ilinm  and  the  spinbns  proc^-of  the  pabia,  iHleetly,  upward 
to  the  margin  of  the  thorax,  where  they 
will  usually  rest  OD  each  side  over  the 
cartilage  of  the  eighth  rib.  The  names 
of  the  regions  thus  .defined  .are,  com- 
mencing with  the  superior.  middle3  the 
fpigaUrif,  below  ^is  the'  .un^iltcoZf 
and  neit  the  Tiypogattrie-;  upon  .the 
aides,  commencing  above,  the  right  and 
l^  ^gpofKondriae,  'the  right  and  ?^ 
Imri&or,  an^  the  figfd  ^nd  Uft  iliac. 

The  anterior  and  lateral  wajls  of  the 
abdomen  extend  from  the  Iqwer  margin 
of  the  thorax'  to  the  ccc^t  of  the  ilium 
and  the  pubea,  and  on  each  side  nearly 
•s  far  back  as  the  himbar  Tortebrse.' 
Iltey  consist  entirely  of  soft  structured, 
tod  ahoiiId.he  dissected  as  follows: —   ' 

plSBRCriON.—I«t>tbe  subject  re^t  on  its  back  with  a  block  antler  the  loins 
to  render  the  parts  t<uae»  and,  if  this  is  not  suffictcot  for  the  purpose,  infiata 
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the  abdominal  cavity  with  ablowpipe^  introdaoed  through  an  oblicjae  opemng 
made  with  a  narrow-bladed  knife,  immediately  blelow  the  point  of  the  ena- 
form  cartilage.  Next,  divide  the  skin  by  a  median  incision  curved  from  over 
the  lower  third  of  the  sternum  to  the  pubic  symphysis ;  and  from  the  extre- 
mities of  this  make  two  lateral  incisions,  a  superior  extending  obliquely  across 
the  thorax  to  the  extremity  of  the'twelfi;h  rib,  and  all  inferior  extending  to 
the  anterior  superior  spinoc^  process  of  the  ilium,  and  thence  along  the  crest 
of  this  bone  as  fiir  as  its  posCnior  t&ird.  If  the  subject  is  a  male,  .tilie  lower 
incision  on  one  side  may  be  made  from  a  point  midway  between  ihe  umbilicus 
and  pubic  symphysis  tathe  before^mentioned  spinous  process,  and  thence  idong 
the  iliac  crest,  thus  marking  off  a  triangular  space  below  oontkining  the  parts 
concerned  in  inguinal  hernia,  which  should  bg  left  untotlched  until  after  the 
remainder  of  the  anterior  and  lateral  walls  has  been  completely  dissiected. 
Comihenciig  now.at  one  or  other  of  th^  angles  fofmeii  by  die  iomsionsy  the 
skin  ahne  should  be  r^oved  in  one  entire  flap  arid  allowed  to  hang  from 
the  side  posteHorly,  piure' being  taken  to  cut  close  to  its  uider  siirftee'if  the 
subject  is  .much  emaciated,  to  avoid  removing  toy  of  the  subjacent  molar 
tissue,  which  is  the  first  s^eture'brougbt  into  view.  .      "^ 

The  $ubeutaneou9  areolar  tUiue^  which  is  spre^id  over  the  whole 
surface  of  the  ^ody^  is  here,  more  than  elsewhere,  subject  to.  a  depo- 
sition of  fat,  which  in .  corpulent  subjects,  especially*  females,  often 
forms  a  iKyer  an  inch  or  more'  in  thjckMss.  In  emaciated  persons, 
this  tissue  is  tl^in  and  delicate,  and  constitutes  only  a  biond  of  union 
between  the  s^  and  the  subjacent  muscles.  The  smaU  ai^eipr  called 
the  9Uperficial  epigaUricy  with  ^  accompanying  Tein,  ranufies  in  its 
substance  over  the  iliac  region  on  each  side,  obliqudy  lipward  and 
inward. 

The  under  svorhce  of  this  tissue  is  somewhat  condensed  to  form 
the  aptfrior  layer  of  the  sheath -of  the  abdominal  muscles.  It  is 
generally  considered  as  a  separate'  straoture  under  the  name  of  the 
9uper/ici€d  fa9ciaj  bn^  when  the  adipose  deposit  id  Iwanting,  it  is  ofteii 
impossible  to  make  this'distihctidp. 

Like  the  areolar  layer,  of  which  it  is  a  part,  this  fascia  is  not  con- 
fined to  .the  abdomen,  but  is  continued  over  thef  thorax,  badk,  thighs, 
&c.,  closely  inveatitag  the  structures  heneath,  hut  varying  in  its 
thickness  and  density,  according  to  the. amount  of  pressure  which  it 
may  sustain*  In  dissecting  the  fiap  Reserved  to  study  th^  anatomy 
of  inguinal  hernia,  this  fascia  will  claim  particular  attention. 

IhssEcnoN. — To  lemove  the  subcutaneous  areolar  tissue  aad  saperfidal 
&sciar  comuenpe  next  ibe  cut  edge  of  the  »kin  upon  the  thorax,  ana  within 
about  thr«e  inoh^  of  the  median  lioe,  and  by  rep«?ated  strokte  of  the  soalpd 
turn  it  downwurd  and  eutwaid  in  one  contiouoa*  layer.  la  peiibnuag  this 
direction*  it  should  be  known  beforehand  that  the  fibres  of  the  exceraal 
oblique  muscle,  which  is  the  structure  next  brought  iaio  view,  are  Netted 
downward  and  inwarJ,  and  to  aiike  a  clean  dissectioB,  it  is  absolutely  ileees- 


THS  ABDOMBH.  2^ 

nrj  to  follow  the  satne  direction  with'the  knifb.  lA  hd,  the  begi&Qer.shoald, 
At  the  ovtaety  make,  it  an '.inviolablo  rale  always  to  diBseci a  mosole  in  the 
direction  of  ita  fibres,  for,  however  skilful  he  may  be  in  the  use  of  theknife, 
he  can  never  make  a  neat  dissection  in  any  other  way.  In  removing  the 
fiuoia  of  er  the  lower  part'  of  the  sternum,  groat  eare  is  neqedbncry  to  avoid 
taking  up,  at  the  same  time,  the  tendon  of  the  external  oblique  muscle,  which 
here  covers  the  superior  extremity  of  the  stndght  muscle  in  the  form  of  a 
thin  membranous  expansion.  The  same  caution  is  necessary  along  the  whole 
line  of  union  betw^n  the  muscular  and  tendinous  fibres,  and  to  avoid  this 
accident  it  13  best  always  to  keep  the  dissection  of  er  the  latter  considerably 
in  advance.  » 

If  the  fascia  has  beei|.  ezpoeed  only,  throughout  one  si3e  of  the  abdomen, 
it  may  be  turned  down  fr6fi&  the  other,  along  wiitih'  thejddn. 

In  performing  this.disseotion,  4^caL  sh»lt,YeMs>  aqd  some  cutaneous 
brsnches  of  the.  huiijM^.4Uid-  low^ihtftrceslhl.  nerves  will  be  unavoidably 

divided.    '    ,.^^.  •: ;  •  -•.:  •     *  '.  . 

The  mosoles.ojr  ttie'lbit^tft'^iknd^latAvl'.abil^  are  in 

pairs,  and  for  the*m<{pt'p.ikri  spcebd  tat  (ti-laj^. with  thin  but  strong 
membranouB  tendons.  '  Thoii  formi&ft  the  latcfral  walls  are  three  in 
number,  namely,  the  eitmndl  obliquef  iittenmtobliquey  and  transverse 
muscles.  They  are  plflo^d  .One  aSbbVe  anotfaier'in  the  order  here  men- 
tioned, bat  are  separate^  %y  thin  I;(tti(D8S  of  xsondensed  areolar  tissue 
(inter-muscular  fascial:  4^  ^pta),  ioelosingvby  their  tendons  in  front 
the  anterior  group,  Vlacb  i^ohsi^jsi*  of  oi^j?  two,  the  straight  and 
pyramidal  muscles,         ''  '    i  '    ■' :  '  » 

•    ■ 

The  EXTERNAL  OHLIQUB  &ru€iidt&.(Figisl3f^  12)  derives  its  name 
partly  from  its  situation,  tod  ptrtly.  from  the  obliquity  of  its  fibres. 
It  is  broad,  thin,  and*  i];reg9larlyQii2^i}&^Qral,  and  is  attached  above 
to  the  external  surfaces  of  th^  lro;ven  or  eight  inferior  ribs,  a  short 
distance  from  their  cartilages,  'by  as  many  fleshy  slips,  of  which 
the  five  superior  indigi^te  with'  the  great  serrated  muscle,  (4)  (a 
lateral  muscle  of  the  thorax),  and  the  three  inferior  with  the  latis- 
simns,  (8)  (a  muscle  of 'the  back).  From  these  points  the  fibres 
descend  with  different  degrees  of  obliquity.  The  posterior  kre  inserted 
by  short,  white,  tendinous  fibres  into  the  anterior  half  or  two- thirds 

# 

of  the  outer  Up  of  the  crest  of  the  ilium.  The  middle  and  anterioi; 
fibres  by  means  of  a  strong,  white,  fibrous  membrane  (13),  which  isihe 
tendon  of  the  muscle,  are  inserted  into  the  superior  anterior  spinous 
procesis  of  the  ilium,  the  spinous  process  and  crest  of  ^he  pubis,  and 
into  the  tendon  of  the  corresponding  muscle  of  the.  opposite  side, 
from  tha  pubic  symphysis  to  the  ensiform  cartilage*.  At  this  inser- 
tion along'  the  mt^dian  line,  the  aponeurosis'or  tendon^  of  all  th6  three 
lateral  abdominal  muscles  meet  lind  form  a  white  line  (linea  alba). 
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which  extends  tbe  whole  Icngtli  of  the  anterior  witll  of  tlie  abdomen 
from  the  sternum  to  the  pubis,  being  interrupted  a.  little  below  its 
middle  by  the'  umbilicus  or  navel. 

AVhen  the  aponeuroaia  of  this  muscle  ia  stretched  from  the  superior 
anterior  spinous  process  of  the  ilium  to  the  spine  of  the  pubis,  it  is 
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3.  niri 


wbioh  thfrvpvmijitiE^  a 


thickened  and  turned  in  upon  itself,  so  as  to  form  a  well-defined  mar- 
gin, known  as  Poupart's  ligament  or  the  crural  arch  (14).  ■  A  codt 
tiaimtiou  of  the  same  teadinous  fibre))  is  iaeerted  for  about  an  Inelt 
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i»lo  tlit«urteriiir- Atrtmity  of -the  ilH>-p0eti]iMd.Um,ibi|pmiig  w^^ 
ttfl«d  tfimtirnirt't  Sjf MMfit  ;.1mt  ^biB  o^wot  be  Bees  until  the  DM&h 

dais  tarq^  ddw^  '    .       ' 

•        .        .       »•         •  ••       •  •    • .       • 

.  louiiediately  ahpre  end  #  ywj  Httle;  eztersd  'tQ.*1ihe  spinoiui  pr6? 
eeesoif  tl^  p^bit,  die*ap<meitrDei8  ppeaent^  sn  otal^«fatped  open^iikgy 
eaDed  tbe'  emU^rn^  4Mhininalfing'{lS\  whicli  giyei  ptasltjge  in  tibe. 
male  to  the  )petini(tip  c<Hrd^  and  in. the  female  fp.the.r^qnd  )i|punent 
of  the  ntenuL  tiuB  opemng  is  fcXrtnet}  by  a  eepar4tion  of  the  tendi- 
nofs  fibreSi  whioh,  it  will  be  seen,  commence  son^e  distance  above, 
but  are  eoTerediniap  fiur  aatbe  opening  hjf  strong  inteM^eting  fibres, 
iphich  wise' trim,  tiie  cknral  arch,  a,||ho]rt  /cKstanoe  below  the  anteriec 
npedcdP  •yMie*<^  the  iKnm,  and  are  dveeted  ina  eiiiye4r><(^HMAer  np- 
ward'aad  isward  towa;rd/the  middle' white  line  of  the  ebdomen.  The 
lateral'marginv  o£the*ring  ate  often  callcil  itS'^iDars  Or  cdumns;  of 
w)ii<^  the  inne^  or  tnperior  •  is  at^ehed  te  ^the  -po^ie  erest  and  syni- 
^jsiiyinlerlaeing  with  therfibyesof  t^e^epj^lie  muacle,  while  the 
outer  <ir  inferior  is  fonnedVprUfctpanj  by  the  intw&al'extrAnity  of 
the  omM  aroih*  F^m  these  mairgii^  a  tbin-membfanMs  eipansiofi^ 
named  th(0  epermatib,  or.  inter-edomnar'  fkseia,iU  preteng^  down- 
ward np^  tbe  spennatie  eptd.  1  >•   *  '  ^ 

RiLATiaHii — :Theeztemel  oblique  mv^le.%  coYored  thronghoat 
by  the-  •obeutaneaas  areel$}r  t^no^  and  is  sligh Ay  oreHapped  behind 
by  the  anrtenor  nttfgin  of  the  latissimi&rBiQclp.  It'  lies  upon  the 
ihteri(^neztreiditierand;eartile^e8  ot  the  seven  or  eight  inferior  fibs, 
snd  their  intercostal  musclds,  and  upon  ^he  whole  e^^tent-  of  the  in- 
fenial*  oblique -maselei  Iromntbiisfa  it  is  separtfted  only  by  a  thin  sep- 
tum of  eondensed  areolar /tissue.     -.  -  "^    .     ^  ' ..  ^ .  . . 

Besides*  the  middle  White  lin^  formed  by  the  intersection  of  the 
opposite^iiiQSoles,  two  others,-  mtieh  leto  distinct,  ikay  be  eeen,  in  this 
view,  extending  on  each  dide  fron»  the  inferior  margipi  of  ihe  tlicdraz, 
a  little  distance  outside  of  the  ensiform 'cartilage,  towaids^he  inner 
extremity  ef  the  erural  arth.  They  ar6  formed  by  the  union  of  the- 
fleshy  attdiq>oneuretio'p6rtions  of  the  muscle,  and  from  tbeir  slightly 

mved  direetten  are.cdled  the  $emilunar  2tn«#. 

•  •  '     •      * 

IXi&sitcridK.-'^Tb^  exteraal  oblique  miisd'e  should  how  be  removed,  together 

with  the  inter-muscular  fascia  that  separates  it  from  the  internal  obliquCi 

sod  in  oijier  to  di^Mct  In  the  course  of  this  latter  muscle,  wh.06e  fiboss  run 

obifquely  fn/aa.  below  upward  and  forward^  it  is  necessary  to  proceed  diffi^rently 

00  Uie  two  sidee.    ,OnAe  right  Me,  the  tendon  of  the  extemd  oblique  should 

bsdivided  by  an  incision  extending  from  the^pine  of  the  iUum  directly  across 

to  the  somiluhar  line  and  tprned  upward,  cutting  it  from  the  crest  of  the 


•  • 
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ilkim  stid  along  the  Bemilnnar  Use*  in  the  f^rogr^m  of  the  dineotioQ, 
Qffre  to  cfUTj  along,  witfi^rthe  aabjacQnt^&eGiay  which. 'is  liere  ym  Ihin. 
When  the  dissection  has  reached  the  marein  of  the  thoraX)  the  muscle  may 
be  divided  across^  or  removed  entirely  by  detaching  its  different 'lieads!  The 
little  flap  'of  tendctai  left  belorw  majr  t&en  be  'tiani€»  da#ir  and  allowed  to  re- 
main. .'^On-  if^M^ nd^i  the  musehs  shosld^^al  aeross  the-^dir^oiJ^Qf  in 
fibres  pftpn  the  thpras;,  and  the  removal  commenced  posterioiVy  tomitig  the 
whole' muscle  forward  as 'far  as  the  Bemilunar  line,  wli^re  it  may  be.Qut  off. 
The  Miall  fleshy  fla]^  left  upon  the  thenar  may  be  rabseqaentiy  removed  by 
catting  lo06l» it^  attaohi^ent  to  the  ribd.  . '-' 

^       .  '  •  •        •      •  r 

The  iNTEBKAL/OBLiCMrB  itusoLB  (18)^  broad.ind  thin  lik^  the  pr»^ 
ceding,  originatest  from  ibe  lumb&r  apoaeiuMiByt  Al%  itnt^rior  iwo* 
thirds  of  the  middle  lip  bf  tbe  iliae  (Isest;  and'  the  exterOhi.ihird  of 
Ponpart'B. ligament.  It.is  iaaefteid :  !>  by  teodmomi  and^flesby  fibi^ 
into  the  anterior  two-thirds  of  th»  lowlir  margiii  of  tb^  •  thorax  4  •  2, 
through  a  strong  afioiieTirofiisintothe  irhole  'Tengthf  of  the  middle  white 
line  (linea  aiba) ;.  fA^  8,  by  means-  of  i^floittened  tendon  oommon  to 
thiir  amdrthelsifbjacent  muscle,  antl  hen<seeaUed  the  ^^  ooi40inedJtendon 
q£  thb  internal  oblique «nd  trax^syerse^'*  into  the  dtestof  the  pubis, 
and  fpif  about-half  an  inoht  xnt6  the  ilio-pectineal  linp  directly  behind 
the  external  abdominal  ring,  '  It  ^will  thus  be  seen  that.thoi,  Qbres  of 
the  muscle  diverge  frorn^  their  t)rigin ;  the,  posterior  passing  almost 
vertically  upward^  and  the  inferior*  tiownwuH  and  iivwMxL,  1^ 
latter  form  ji'eurved  ipargin  or  arch  (20),'  beneath  whieh  the  sper* 
matie  cord  passes  pbliquriy  tpward  ^  extenud  riag,'  where  it  is 
placed  directly  in -front  of  the  conj^ned  t^don% 

The  aponeurosis  of  the  internal  oblique- muscle  oiinnot  be  ^tntnined 
until  the  straight  mjiscle  is  dissected,  vrheo  it  will  bd  found  to  .divide 
into  two  lamii^89,  one  of  which  lies  in  front'of  this  mnaole  its  whole 
length,; while  the  cither  is  cdtuat^d  behind, ^nd  is  deficientin  tb»  lower 
fourth  of  the  abdomen. 

Connected  with  the  inferior  margin  of  the  internal  ^ique  musqle^ 

.and  partly. seen  in  this  disieetion,  is  \\\b  erem(Uter  mv»clej^  tfi  be 

described  hireafter*     It.coilsists  of  a  few  pale,- .scattered,  fleshy 

fibres,  which  have  their  origin  from  the  crur^  ^rch  knmediat^ly 

below  that  of  tho  internal  obUqulB  n^oscle,  and,  passing  off  upon. the 


' « 


*  The  object  in  dividing\the  pfnscle  along  the ^emflanar  line  is  to  leave  fbr 
the  present  the  sheith  of  flie  straight  aatisole  untouchetL       '   '     . .     * 
'  '  t  The  origin  of  a  muddle  is  its-uKtial  fixed  point  bf  attachment,  as  distinj^ished 
from  its  insertion,  which  is  usually  its  point  moved  or  i^pon  which'  it  acts. 

X  This  stru.ctare  cannot  be  seen  in  this  dissection. 

2  Not  shown  in  Fig.  131. 
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qiNinBatiaeordy  ip^re  rf|fle«t6d  upon  it  «nd  lurojind  the  UafSck,  infh€ 
fom  of  loops,  whosa  inner  extremities  flore  inserted  injbo.  thererest  of 
tke.p|tbi%,  •  ^ 

BbM^0V9-— The- intenull  .Qbli<}ae  jniMle  ja  CQvenid.bj^the  ezter* 
sal  oblique,.  Uii'VpoatlAi  tmsjiEexiie,  sod  isallghtfy  oferliippedbehind 
bj^the  Istissiaifm  «Diucle.  .  Itvmost  important  relatiotis,  however^  are 
that  with  th#  ^ztemlKl  ingmnal  rinjfi'  the  inlgiUDal .  eanal,  and  the 
spermatie  cord,  which  will  be  hereafter  noticed  in  oomteetion  with 
the  anatoiBy  of  Keniia.  .. 

DnaaciQOir, — To  remoTe  the  ii&ternid  ebliqa^  mosole  of  tiie  right  sidei 
dhide  it  tradsvetsely  aerote  tkm  the  outer  exketj^  xi  tke  cnina  ar^h  to 
the  semilnnar  Bnei  and  torn  the'flap'  upward^  V>^S  ^^  ^  remoye  with  i^ 
Ai'nlmoent  IhaciA,  Which  ffi  here  very  thiiou  Aaf^the  liisseetioh  progreqeeSi 
it  wiH  1m  neoesjary  to  out  the  mmele  alohg  the  8einil|ni|ur  line,  ijiao  cnsti 
airi  lumbar  aponfeofqai^  and/fimJlj,  adong  the  marain  of  tibe  t}ioiaz.  The 
itejent  maj  have  some  difficulty  in  distin^shing  3ie  intenaJ  obIiiq|ue  firom 
t^  transrerK  muscle  at  (he  ^mt  of  incisiooi  as  they  are  here  closely  con- 
voiedf  UM  if  the  brauohN  of.the-cMuniflexartecy^of  tkt  iUum  with  their 
aeoompaoying  ftrfi^  wbich  nmify.  between  d^e  two  near  the  iliae  mpiqes,  are 
tdcen  aa  the  j^uidei  there  will  be  no  difficulty.  That  |k>rtion  of  the  muscle 
bww  the  injonion  is-  frecfaently  so  intinfa&ly Jdenoedwit^  the  traasTerse  that 
it  i^  nadeis'to  attempt  to  separate  the  two.  . 

Upon  the  2^  side,^  the'diaa^stion  m^^  be  ocnnm^oed  «t  tlie  margin  of  the 
thorax  near  tfie  superior  termination  of  the  semilunar  Ivie ;  .from  this  point 
the  mihscle  and  sill^aoent  fiwtia  should  be  tamed  down,  detachinjf  them  from 
the  ribs  and  aloo  j;  the  semilunar  line  in  the  bourse  of  the  AIwbs  underneath. 

In  remoring  the  internal  oUioue  ynusele  seyeral,  brandies  of  .the.)umba|: 
aenres  are  necessarily  divid^ed.  Tl^e  most  iigaportent  of  these  i)i  one*  that  lies 
between"this'and  the  transrene  muscle,  nevrtne  spitious  process  of  the  ilium, 
soiding  filaments  to  the  outer  part  of  the  thigh*  ited  scrotum,  and  hence  caUed 
ths  iUo-taytal  or  tuperwr  miMcu^ltKti/^i^teoat  nerife. 

*  i  -  •  •  •      ■ 

The  TBAN8VBRSB  MUSCLE  (t^ansvcrsslis)  is  the  most  deeply  seated 
of  the  lateral  ()road  nmscles  oC  the  abdomen,  and  of  a  much  l^ss  firm 
consietence  and  bright  red  color  than  the  two  pr^oeding.  It  origuiates 
from  the'-margin  of  the  thora3(',  the  lumbar  aponeurosis,  the  anterior 
two-ithirda  of  the  inner  lip  of  the  crest  of  ]he  ilium,  and  the  outer 
third  of  Poupart's  ligaQient ;  from  these  points  .the  fibi'ea  pass  for 
the  moat  part  transversely,  and  terminate  in  a  broad  aponeurosis, 
which  is  inserted  ^intp  the  ensiform  cirtUage,  white  line,  and  crest  of 
the'pnbis*  The  lowermost  fibres,  however,  curve  downward,  and 
are  inserted  by  means  of  the  conjoined  tend6n  into  the  crest  of  the 
pubis  a\;d  ilio-pecti^eal  line.  The  appneurosis,  in  the  upper  three- 
fourths  of  the  abdomen,  passes  behind  the  straight  muscle  iXk  oonneg- 
tion  Vith  the  posterior  layer  of  the  internal  obliquei  \>Vi%  in  the  lower 
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fourth^  it  Tm  in  front  along  With  two  other  la^^elti  beneath  which  it 
id  placed.      '  ' 

Relations. — The  transverse  muscle  lies  upon  th^  sahcpentoneld 
or  transverse  fascia^  and*  is*  covered  by  the  intemal  obKqite,  a  thin 
fascia  intervenitig.  At  t}ie  inferior  part  of  the  abdomen^*  where  the 
muscle  passes  from  the  cTuiHil  arch  ip  the  crest  ot  the  jmbis,  it  crosses 
the  track  of  thef  inguinaL  canal '  obliquelj,  but  has  no  immediate 
relation  with  it.   *        ' 


•^  • 


DissBCTXON.— The  transverse  madb]^  must  be  left  m  its  position  until  the 
st^raight  and  pjramidid  muscles  have  Jtleen  dissect^.  To  expose  these,  the 
sheath  SPormed  by  the  tqiddns.df  the  p]|;^ee4ing  museles  shcmld^ba  divided  a 
shoct  dis^ce  from  the  micU}e  whit^llne  (ijnea  allia),  the  incision  extenduqs 
from  the' margin  of  the  thojat  to.  the  pfubis,  and  the  two  flaps  being  tuniM 
aiide.  iBtcept  at  cei:tain  transve^  tendinous  libes/  the  sheath  is  not  vetr 
ol6eely  confifcte^  with  the  ^usclo.  The  s^e  mode  of'dis8eotin|^  b  apph- 
fiiMe  to  bo^h  sidea  / 


^« 


The  STRAIGHT  AifDoyiNAL  Mtst^LB  (rectols. abdominis)  (Fig.  131; 
16)^80  calted  from  the  vertic^Jl  direction*  of  its  Jb^es^  extends  in 
front  of  the  abdomen,  from  the  pubis  to  the  tbqrax.  It  is  long  a6d 
flat,  broader  above  than  below,  and  occupies  the.  partial  sheath  formed 
by  the  temlbns  oftbe  l(iterii^l  broad  jnuscles.'  It  originates  from  the 
orest  of  the  pubis  by  a  bro%4  flat  tendon,  ascends  nearly  parallel 
with  its  fellow  qf  the  opposite -side,  and  is  inserted  fleshy  into  the 
costd-xyphoid  jiig'ameut,  and  into  the  cartilages  of  the  fifth  and  sixth 
ribs,  «nd  sometimes,  also,  into  those  ctf  the  fourth  and  seventh.  The 
fleshy  fibres  do  not  extend  the  whole  length  of  tl^e  muscle,  but  ace 
divided  into  sections,  of  which' there  are  generally  fbur'or  five.  Th^se 
sections  are  connected  wi^h  each  other  by  tendons^  called  tendinbiu 
interseetianisy  which  run  a  zigzag  course  across  tKei  muscle,  but  do 
not  always  involve  its  whole' thickness  or  bfeadtb.  One  of  these 
transverse  intersections  or  lines  is  usually  formed  at  the  umbilicus, 
another,  oppo^te  ^he  extremity  of  the  eiisiform  cartilage^  and,  a 
third,  between  these  {wo.  If  more  than  three  exist,  the  others 
generally  occur  below  the  umbilicus.  .         , .   • 

Relations. — ^he  superior  extremity  of  the  muscle  rests  upon  the 
cartilages  of  tne  fiftb,  sixth^  seventh,  eighth,  and  nintlvribs,  and  .the 
corresponding  intercostal  ;nuscles :  .beloit  the  margin  of  the  thorax, 
as  far  doWn  as  midway  between  the  umbilicus  and  pubis,  it  is  inclosed 
by  the  aponeurotic  laminae  alr<^dy  mentioned,  AnS  in,  the  rest  of  its 
extent;,  it  Kes  between  these  laminse  and  the  peritoneum  (thd  serous 
membrane  lining  the  a'bdomen),  a  thin  layer  of  loose  iskreolitr  tissue 
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mterrenmg.  '  Its  tendon  is  croQsed  obliqmefy  in  front,  by  the  pyra- 
midal moscte,  and  is  continuous  at  its  outer  margin  with  the^  true 
transTerse  fasoia. 

Hie.  mu8c}e  is  separated  from  its  fejlaw  by  ^fae  white  line  (tinea 
ilba),  which  is  piuch  broader  above  the  umbilicus  than  below  it* ,      , 

.         .  .  ■    ' 

The  PYRAMIDAL  MUSCLB  (pyramidalis)  (17)  is  situated  in  front  of 
the  lower  extremity  of  the  preceding,  and,  as  its  hame  indicates,  is 
somewhat  pyramidal  in  shape,  with  its  base* presenting  downwards  It 
originates  broad  and  fleshy  Crom.  the  crest  of  t^e  pubis,  ascends,  and 
ii  inserted  into' the  i^hite  line)  midway  hetweea  ^he^mb^cus  and 
pobie  symphysis.  The  external  ^fibres  of  the'  moBcle  are  Tery 
oblique,  but  ti^e.  inte^mal  «re  nearly,  verticsl.  The  muscle  varies  i^ 
sise  in  aifferent  individuals,  .and  is  not  unfreqfuently  absent  upon  one 
or  both  sides* 

DissBCnoiri — ^The  straight  muscle  kiay  now  be  divided  near  its  middle, 
and  the  two  pieces  tnm^  back  and  renioved  firom  th^  subject.  In  disseet- 
ing  off  the  lower  portion,  the  abnig^  tr^ansversely  lunated  margin  of  the 
tli^th,  where  ft  terminates  behind  between  the  umbilicus  abd  pubis,  will  be 
distinctly  8be9,  and  also  the  epigastric  arter^,  as  It  ascends  obliouely  hi  ward, 
behind  the  muscle,  and  within  the  sheath,  giviqg  i)ranches  to  aU  the  adja- 
cent ^parts.  *Two  veins,  one  on  each  »de,  'accompany  the  arterj. 

■  » 

m 

Action  of  thb  Abdoioital  MusgLES.-rThe  use  of  the  ai)dominal 
tSmfcles  is  threefold:  1.  They  form  a  sfipport.and  protection  to  the- 
contents  of  the  abdomen ;  2.  By  compreslsing^  the  organs'  within, 
they  assist  in  defecation,  micturition,  parturition,  and  the  other,  me- 
chanical functions  which  it  is  the  office  of  somejof  these  organs  to 
perform ;  8.  They  flex  the  uppet  part  of  the  body  upon  .the  pelvis, 
and  vide  vena  ;  rotate  it  to  One  side  or  the  other,  depress  the  ribs, 
and  tho»aid  in  respiration,  &c.,  according  to  the  particular- muscles 
brotight  into  action.  .The  internal  and  external  Oblique  muscles 
depress  the  ribs,  flex  the  upper  'part  of  the  trunk  on  the  pelvis, 
or  conversely  compress  the  abdominal  viscera^  and  rotate  the  body 
to  one  side  or  the  other.  The  transverse  are  principally^employed 
in  diminishing  the  cavity  of  the  abdomen,  but,  through  then*  attach- 
ment to  the  ribs,  they  also  assist  in  respiration.  The  straight  mus- 
cles act  most  powerfully  in  flexion  of  the  trunk,  in  which  they^  are 
assisted  by  the  pyramidal^  whose  speoial  office  is  to  make  tense  the 
aponeurosis  in  the  median  line. 

DtssTBcmON. — ^The  cavity  of  the  abdom^  should  now  be  laid  open  by 
dividing  the  remaining  structures,  firom  the  point  of.  the  stcraum  to  the 
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•  t 

t 

ppbiSj  intersecting  this  inojsiQn  by  a  transverae  one,  alnrnt  'midway  between 
the  diorax  andj>elYi9. 

Before  proceeding,  however,  to  an  examination  of  the  contents,  of 
this  cavity,  the  triangular  flap;  that  has  bee^  reserved  fior  the  stady 
of  the  parts  concerned  m  inguinal 'hernilk,  should  he  carefblly  dis- 
sected. 

•  * 

,    •  .      '*     •  ANATaMY  OF  nfOUINAL  HERHIA. 

Protrusion  ^  the  ^bdominal  viscera  is  Qiost  liable  to  take.  pla<ie 
in  the  inguinli.  region,  t^,-  as  it.  is  commonly  called,  the  ^oiiu 
It.  forms  the  Ipwe^t'part  of  the  abdomen  upon  either  8i4e  of  the 
median,  line,  and  for  the  purpose  of  dissection,  may;.be  marked  off 
by  a  line  drawn  from  the  superior  anterior  spinous  process  of  the 
iiium,  to  midway  between  the  umbilicus  and  pubis,  and  thence  verti- 
cally, downward  to  the  }atter  point,  forming .  thus,  two  sides  of  a 
triangle,  of  which  the  third^is  formed  by  the  flexure  of  the  thigh. 

DissECiTON.^^The  parts  having  been  made  tense  by  means  of  hoon,' 
commence  at  the  superior  intemal  angl^  'of  the  triangular  flap,  and  dissect 
off  the  skin,  -tumkgig  it  dowiji ward  and  outward.  Next,  evert  the  sdEKSutane- 
ous  areolar  tissue,  or  superficial  fascia,  as  it  is  here  called,  as  &r  as  rou|)art'8 
ligament,  dissecting  it  clean  from  ^he  tendon  of  the  external  oblique,*  taking 
care  at  the  same  time  not  to  remove  th^  spermatic  fesciawhere  it.  passes  from 
the  margins  of  the  OKtemal  nng  over  upon  tbfe  spermatic  oord.  This  havins - 
b^n  done,  and  the  adhesion  of  \the  deep'sur&ce  of  the  ^^scia  to  the  cruru 
arch  noted,. dissect  off  the  tendon  ef  the  external,  and  the  fleshy  fibres. of 
thcr  internal  obliqu^.  muscle,  as  they  arch  ovet  the  inguinal  canal  to  reach 
t^e  odnjoined  tendon,  will  be  bjrought  ii^to  view;  ai»o,''th'e  origin  of  the 
cremaster  muscle,  and^  lying  olosa  to  Poupart's  ii^lnent,  Ihe  scrotal  ho^ich 
of  the  ilio-scrotal  n^rve. on  its  way  to  .the  external  ring.  Next,  turp  dbwn 
the  fleshy  and  aponeurotic  flap  formed  by  thd  internal  oblique  and  transverse 
musclesr  taking*  great  (Jare  jto  cut  close  to  the  und^r  surface  of  tfe  latter 
muscle,  in  order  to  avoid  wounding  the  subjacent  flbxou^  membrane,  called 
the  transverse  l^ascia.  In  the  fiifth  p,Uce,  dissect*  down  the  transvejrse  &scia 
and  the  lowei^'  extremity  of  the  straight  muscle,  to  th^  opter  margin  of  which 
it  is  attached,  together  with  the  epigastric  artei^f.  Lastly,  the  peritoneum 
should  be  divided  so  as  to  expose  its  internal  surfaee* 

The  dissection  having  been  completed,  the  student  should  now  proceed  to 
examine  the  several  structures,  commencing  with  the  common  integument  or 
skin.  .     .  • 

'.  •   ..     ■  * 

1.  The  SKIN  of  the  groin  is  soft,  and  thin,  covered  with  scatteriad 

hairs,  and  abounding  in  sebaceous  follidesii    Beneath  it  may  be  felt 

the  lymphatic  glands,  which  are  quite  numeroift  In  the  lower  part  of 

this  region,  the  crural. arch,  and,.ih  the  living  subject,  the  polsi^tions 

of  the  femoral  artery.  '^ 
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2.  The  stTPERFiciAL  fascia/ as  be/ore  mentioned,  extends  over 
the  whole  saiface  of  the  abdomen,  arocmd  to  the  spine,- oyer  upon 
Ae^horax,'  down  npon  the  thighs,  and  into  the  scrotnm.  tt  may  be 
lepar^ted  into  two  .distinct  layers,  of  which  the  external  is  loose  and 
open  in  its  texture, -and 'always  n^re  :or  lesa  loaded  with  fat,  and  the 
iotemal  is  deep,  thin,  but  close  aird  firm,  forming' ^he  external  lamina 
of  the  sheath  of*  the  external  pblique^uscre«  .  In  passing  over  upon 
the  anterior  surface  of  the  thigh,  this  deiep  layer  be/somes  adherent 
to  the  crural  ttrch,  and^hus  arrests  the  spreaxling  of  urinary  infiltra- 
tjoDS  of  the  perineal  and  abdominal  subcutaneous  iireolar  tissue. 
Several  ismall  vessels  ramify  through  the  substance  of  the  super-^ 
ficial  fascia,  of  which  the  principal  is  the  superficial  epigastric 
artery  with  its  two  accompanying  veins  :  the  fbrmer,  a  branch  of 
the  femoral  artery,  ascends  from  the  front  of  the '.upper  part  of  the 
thigh  to  be  distributed  to-  the.  skin  or  the  abdomen,  but  is  too  small 
to  claim  particular  notice. 

The  $uperfietal  inguinal  lymphatic  glands  are  also  contained  within 
this  fascia,  forming,  two  separate  groups,  one  above,  and  the  other 
below  the  inner  third  of  Pc^ugart's  ligament.  The  former  receive 
the  superficial  lymphatic,  ve^isels  of 'the  penis  and  Tower  part  of  the 
abdomen,  and  are  inter^iftkigM  being- the  seat  of .  syphilitic  bubo. 

The  jsuperficial  fas^.aansts  in  strengthening  the  waHs  of  the  ab- 
domen, and  by  .its  elafltii^  aids  them  in  contraction  after  prolonged 
distension.  It  fofmil'the.aeoond  covering,  from  without,  to  hernial 
tumors  that  protni4e  externally  to- tbe.'abdominal  muscles  in  this 
situation,  in  Which  case,  it.  is  ijiitcjb  more  dense  and  strong  than  in 
its  natural  relations.  . 

f  ■  *         ■ 

3.  The  tendon  or ^  ap<fneur08i8  of  th^  Cit^ptal  oblique  muscle  is 
situated  beneath  the  'superficial  fascia^and  is  by  far  the  strongest 
lamina  of  the  abdominal  walls  in  this  region. 

The  outlet  of  the  inguinal  canal,  called  the  external  abdominal  or 
inguinal  ring  (Frg.  181, 15),  is  situated  in  this  tendon  almost  imme- 
diately above  the  spine  of  the  pubis,  and  directly  in  front  of  the 
insertion  of  the  conjoined  tendon  of  the  internal  oblique  and  trans- 
verse muscles.  As  bef()re  statcfot,  it  is  formed  between  the  fibres  of 
the  tendon  by  a  separation  commencing  some  distance  above  and 
externally,  but  is  strengthened  by  a  set  of  curved  fibres  which. pass 
upward  and'iowaid  upon  the  surface  of  the  aponeurosis.  The  mar- 
gins of  this  separation  are'  sometimes  called' the  eolumm^  and'  the 
intersecting  fibres  iiave  hence  been  named  the  inUreolunmar  fibres ; 
18 
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if  cftrpfully  exaOiiaedytbej  will  be  fniud  Cobtinafid  fr^m  the  margins 
of  the  ring  in  a  thin  tubUar. sheath  upon  the.  'aperinaticcord,  called 
the  sperHtatic  orihtereolwnnar  fateia.  In  order  to  display  thiq  fajgeia 
to  advaotage,  tiie- handle  of  the  flcalpel.  shotald  be  pressed  into-the 
ring  From  behind,  in  the  direetfon  cf  the  BcrotnnLvith  the  Bnperfioial 
fascia,  df  Trhich  it  will  b$  seen  to  be  continuous. 

If  the  spermatic  fascisr  is  cut  from  the  Tjircumference  of  the  ring, 
this  opening  inll  be  found  to  be  nearly  oval  (as  represented  in  J'ig. 
181, 15),  with  its  long  axis  is,  the  direction  of  the.  tentitiiioaa  separ^ 
ttoif  abore..  Its  size  in  the  mMe  adult  is  from  a  half  to  three-quarters 
of  an  inch  in  jts  longest  direction,  but  it  is  subject  to  considerable 
variety  in  different  indiTidnals. 

'  4.  The  Jowei"  portion  of  the  interndl  oblique  muscle,  Jirooght  into 
view  by  taming  aside  the  preceding. aponeurosis,  coqsista  df  pale 


down.    t.  iDlimloUliifauiud^    i~&sa- 


m^nlar.  fibres,  which  originate  from  the  outer  third.of  the  orural 
ar^h,  c^rve  downward  and  ifif  ard,  oros^ing  the  tsack.of  the.q>ermatic 
cord. obliquely  £rom  without,  and'  ve  insetted-iBto  the  crest  of  the 
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■  • 

pttbis  directly  behind  the^exteinBl  riiig^,  by  a  fliCitened  iendoii  corn- 
men  to'it  and'tiie  tranSTerae  miurole,  a&d  liendly  knQwh  asiho  con- 

The  epCrmatic  cord  parses  downward  and  ontward  be)ieath*' the 
fewer  ^cojnred  eidge  of  Ihe  internal  obliqae  and  transv^e  jnoBcIeeiy 
becupylnjg  Ae  ingnifial  eanial  and  travereing  ihe  external  ingninal 
(iag  fo^reaefa  ihe  eerotdm.  ^  '^  htfa  the'4(ppearance  of  a  pale  fleshy 
ejrfindi^cali'iiiMer'  aifd  between  the  thumb  and 'forefinger,  it  may 
be  fidlfio  ookuriat  of  eeveral  BtmctafeB,  anusing  which  may  be  distin* 
gibiiedy.  by  its  firm  cord-like  f^el,  .th^  'petniijiftl  duct  or  -deferaatiil 
ii^  on  ita  wajvfroBli  the  testicle  tothe'lfaTity  of  the  pelvis.  Of 
the  ecpstitnmts  of  the  cord,  hoifever/  only  the  cremastir*  moscle 
•hool)!  Be  now  examined. 

\The  cremoiUt  mtweb  is  the  sdcond'bf  the  speciat^  inrestments  of 
the  cord,  the  tendon  of  the  external  obliqae  mnscle,  and  the  spermatic 
or  intereolamnai  fascia^fbrtDing  the*firsi.  H  Qonnsts'of  a  few  fasci- 
des  of  pal^  fleshy  fib/es,  which  originate  from  the  oriind  arch  imme- 
diately below  and  on  the  tome  plane.with  thelowermost'fibres  of  the 
mtemal  obliqne  mnsde,  and-  pass  down  upon  the  external  and  ahte- 
riior  Borface  of  the  cord.  As  they  detfibend  into  the  scrotam,  the  fibres 
separate  and  form  loepa'aix>iind;th|3  testicle  and  i^n  the  front  of  the 
cord,  and  retirato!j(iiijjb^  Inte^the -crest  of  the  pnbis  near  the 
symphysis.  .  ^Tha  iftttMilb' is*  ikQtegUSUy  %eU  developed  in  all  persons ; 
it  is  yery  ixi<jUinM6m  iiUsbbb,  pkilr  in  ot^cli  it  consists  of  nameroos 
bundles  neai^M'j^^'^i^^  Its 

office  is  to  snpoori  \(^a^4^i^^  the  External 

nng.*  :.f  *•  *     '      '*  •   *  v 

Jf,  before  proeeeSfajfg  to  an.examlUiadoirriyt'tiie  transverse  fascia, 
the  stadent  will  166k\a|;  the  peiiterioiir  WifftiM  '6(  the  muscular  layer 
just  under  considlsrafio&i  he  wfll'obfNfnra  ']t^t|  the  lower  margin  of 
the  transverse  is  scftnewhAt  higher  tliaMJ^IDQt^gin  of  the  internal 
oblique  muscle,  but  iKaC  .like  the  latter,  it  afches  obliquely  across  the 
Bpermatic  cord  from'  Poupifrt's  li^ment  to  the  coizQoitied  tendon.   In 

*  The  ereoiaster  is  asually  considered  as  an  appendage  to  the  internal  obliqae 
Bveele»  and  is  deseribed  as  originally,  fofmed  f^m  its- lowermost  fibres,  whiob 
Its  said  to  be  carried  down  before -tiie  testicle,  A  this  organ  dew^nds  from  the 
oavity  of  the  abdomen  into  the  sciotam.  To  this  explanation,  howsTer,  there 
in  numersiis  oljeodons,  of  which  two  mij  bejitated  here:  1.  This  origin-is 
opposed  to  alt  Jaws  of  orgaaic  d^vlopment,  being  too  meohanical  and  too  mash 
a  msHer-of  obanee.  2*  In  the  bnffiJo,  the  jnosole  is  fou&d  to  surroaq^.  the  tes- 
tlsiebdbve  Hs  descent  into 'the  sf^tom. 
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some  instances,  however,  this  margin  ie  even  lower  than  tltat  of  the 
internal  oblique,  and  the  testiole,  in  descending  into  the  scrotum,  has 
been  known  to  pass  through  it,  thus  leaving  some  of  the  fibres  below 
the  tord. 

5.  The  TRANSVERSE  FAGCEA  {faseia  tramtertaUa)  (Fig.  133,  4), 
properly  so  called,  is  generally  a  fibrptifi  membrane,  but  sometimes 

only  a  layer  of  condenseil  areolar  tisstie,'8iluafed  in  the  loiter  part 
of  the  abdomen  behind  the  transverse  muscle.  It  may  be  described 
tl»  extending  from  the  posterior,  aspect  of  the  crural  arch,  and  the 
outer  margin  of  the  inferior  extremity,  of  the  straight  muscle  (rectna 
abdominis),  upward  upon  the  anterior  surface  of  the  peritoneum, 
gradually  becoming  blended  with  the  common  areolar  tissue,  thu 
connects  this  latter  membrane  and  the  transverse  muscle  throughdut 
the  upper  part  of  the  abdomen.  -  At  its  attachment  along  the  crural 
arch,  it  meets  with  the  iliac  fascia  from  the  posterior  wall  of  the 


Artgrlbi>rFi(iniilDrtheIoiiorpartoftb(»it«n>lotDlqaa(iilUith«ei«fl>ODi>liiiBuliaipiiB) 
h»mir«]  trrb),  Ilic  tDweilwrlkiiiQf  tV  MerDtJ  tiljlki»  wu  nivil,  un)  Uicnbjthstn 

Diipht  Iblo  tfow-    Tfav  f^mnrft]  ^artery  ud  veLu  ufl  ttoa  to  b-  ouuj  anm^  it"      t 
hnlog  bwD  turnid  liadv  nod  Ibe  •IwUb  of  tb«  niwU  IkU  t^a.    I.      ' 
Kitmwl  oMIciaD  miuclB.    £.  InUrnnl-obllqlla.-  2'.  Pnt  of  n 
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■MmDeo^Mid  wttfa  the  palvio  hids  from  bahh^  the  aatwipr  waU*  of 
tiwiwlns  and.below  tbe  iat«rtial  third  of  tiip  ah)h,  aumi  dnt  npop 
t|M  tUgh  iu  front  of  tlltffejiiorfti  artery  ani  rw«,<«n4  focnu  here  a'-p»rt 
of  ft'fteMt-ilift'ped  prOoM^  lAiob  vH  be  ezatain»d  ia  «oiii(eoti(nt  vift 
tlw  matamj  of  fpntonl  hernia,  ^eooter  portion  (tf  the  fransva^ 
teeU  vhMi  it  ofeuniMed  to  the  ezfehial  half  of"-  the  eniral-aroli,  is 
itiioyB  aad  (ntoh  more  dictinotiy  fibrons  than. the  inner  portioB, 
od  skJht  point  wl^ere'thMe  two  diviuops.  meet,  .that  b,  midwaj  be* 
tv^stlllt^ine  of-.the:pQbis  and  the  niperior  spine  of  theilimi^ 
■wiilihtBlj  abhftt'-the  enyal  arch,  ii  the  ;petf<rfBtion  known  as'tiie 
■t^Mal  ■MoAmid  jing.  ,  '  ,  '       «  . 

'.-The  nniuuL  oitpaA^  ot^tpoumih  KDis.is  jiot^  ve  Hb  dmi* 
wwJd  ■■■■  ^  isdiatte,  an  abrapt  ^ll-do&ned  opvning  thrAn^h  th« 
tnuT^np  fhw^;  ^1^  u  opemngKf«r  bstuios,  v^iMy  be  oat  ia-.n 


piece  of  pape>,  bnt,  upon  the  spermatic  oord  which  ocenpiee  it,  Ite 
I  are  prolonged  ht  the  form  of  a  delicate  sheath,  called  the 
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^^  infundibuliform'^  -procesa^"  or  tvlmlar  faseia.  This  sheath  is  con- 
tinued dowibinto  th^  BCrotnm,  .often  as  Sbx  as- the.  testicle  itself,  and 
m%7l)e  frequently  beautjfuUjr  demonstrated,  by  inflating  it'1>7  a  blow^- 
p{pe  inserted  at  .the  internal  ring.  ^.This^ring  is  properly  theentranoe 
of,  the  ingiunal  canal,  and,  ^y  poshing  the  peritonenm  a  little  baek^ 
the'  spermatic  vessels '  and  seAiinal  duct  may  be  seen,  convergiii^ 
toward  it,  from  the.  posterior  and  inferior  part  of  the  abdomen.  - 

The  intdmal  ring  is  covered. behind  by, the  p^ritoneatn,  aud  pfo-. 
teoted  in  front  by  the  lower  fibres  of  the  traosyerse  and  internal 

•  s^  I  ■  ■ 

oblique  muscles  which  originate  from  Poupart's  ligaiAent.  ./Jtamc^t 
important  relation,  however,  is.  with  the  epigtuitric  Xfrtery^  i^hieh 
branches  from  the  external  Uia9*artery  a  few  linpft  behinji^  the  onur^ I 
arch,  and,  in  a  general  way,i^  dire($ted  obliquely  upward  apd  Inward 
upon  the  poatertbr  aspect  of  the  .transverse  fascia,  .to  the  posterior 
surface  of  the  straight  muscle  whose  sheath  at  enters.  In  the  first 
part  of  its  course,  it  descends  a  little  in  order  to  reach  the  crural  arch, 
and  then  ascends  qbliqitely  along  the  inner  boundary  of  the  internal 
inguinal  ring,  and  ^near  it^faat  the  spezznatic  oord,  as  it  enters  the 
ring,  seems  to  hoolparound  the  vesseL  It  isi^thei efiire,  placed  behi|id 
the  inguinal  canal-*and  between'  t&^  Jrwo  njigs,  but  inuch  nearer  the 
internal,  so  that  a  pertion  of  bowel*pr  .etil^^organ  pushed  into  the 
latter  would  have  thiei.^nssel'cUrieictljjyfk>|i-%^  side ;  whereas,  if 

the  protrusion  occurred  oppositcrtfaiF jfaiti^rnal.ring,  the  artery  would 
be  some  distance  to  the  outer  Bide.  IFEi&V^^tioR  should  be  carefully 
remembered,  for  if  the' ai^iry ,wer^;jKviae2l  in  an  operation,  the  life 
of  the  patient  might  be  endajigered.^  V' 

Besides  the  epigansti^c  ai^ej^y'l^h  i3t»t1iFd  acdq^panying  veins,  the 
seminal  duct,  and  the^tfjpenniLticvessfilfl^.ih^  may  also  be  observed  a 
small  fibrous  cord  lipon  the  exteAij^  ^tffii^  of  the  peritoneum,  passing 
up  from  the  cavity-of  thapelvi»:liehiw  w  ii^guinal  canal  and  between 
the  two  rings  towardihe  umbilicus^  4ius  is  the' remains  of  the  umbilical 
artery  of  the  foetus ;  and  if  the  peritoneum  is  laid  open  and  viewed 
from  within,  it  will  be  f^und*  to  form  a  fold  upon  the  ixmer  face  of 
this  membrane  and  two  corresponding  fossse,  of  which  thp  external 
is  well  marked,  -and  being  sftuated  opposite  the.  internal  fing  m^ 
act  as  a  predisposing  cause  to  hemii^  at  this  pojnt,;  by  d^fkinxng  a 
portion  of  bowel  or  other  organ  within  its  coMcavity,  during  violent 
contractioQ'of  the  Abdyminal  w.alls.  ^ 

Having  now  separately  examined  the*  several  layers  forming  the 


y» 


*  Fanhel-8(iaped.  ^ 
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iMomhuKL  pmetes  in  llieipgoinalregion,  it  wiji  b«  Ifrett  to  study- the 
nhtums  which  tkoy  be«r,i  as  a  .nl^ole,  to  the  ingHitial  eanal. 

•  ■I  •• 

\       '-  -.  ■     '  •   "  .        . 

Thtf  nremvAL  OaitaIi  ik  the  pam^  oecapied  by  the  spermatio 
oentbetwem  the  iiittonal  and  exteraal  rings.  It  ineasiiresiir  the  .adult 
tnm  an  inch  and  a  quarter  tpiwo  inofaes  in  length,  an'd  is  directed 
oUiqlMly  downward,  inwatd,  and  iforward.  '  I|ts  boundaries  may  be 
sti^tfl^  as  follows:  in  fwU,,. it' h  t^overed  by  -the/ tendon  of  4he 
tttenal  obBcpi^  Aiuscle,  from  which,  howevex,  it  is  separated  in  4he 
oiter  jbqrtlr  of  its  extent*  Ibiy-thb  lowest  fibres  of  the-internal  o|&lique 
sad'trtaisita(se  mosclte,  which  ori^nate'  from  t^B  adjkoient  partr  of 
lbe.«nMl  arch;  foAtMf,it  is  separated  from  the  peritoneuni  b^its 
Mtef  tlwee-fourths  brtbe  transyersd  ftsei^-^  and  at^its^hmer  oxtre* 
■it;f,  bjr^the  -conjoiored  tendon;  behw,  it  is'  close4.by  the  unioji  of 
the  inverted*  maighi.of.tlfe  «i^l  arch  wjth  the  tnvrerse  fascia ; 
etovf,  it 'IB  crossed  obHquely  near  its  outer  etztremi^,  by  die  arcKisd 
niargin  of  the  internal  9bliqub  and'traii8vers^''muAtles,79Ad  in*tfi^ 
ren^ainder.  of  its  ezteu^4s  c}ose4^by  the  contact  of  th^  tendon  of  the 
sttemal  oblique  with  the  antenor  face  of  the  internal  oblique.  . 

As  before- thentiqiied^  the  inguinal  canal  isoccupted'  by  the  spff- 
matiecapd  in  the  male,  and  the  round  ligament  <jf  the  uterus  in  the 
female.  The  spermatio  -cord  ccmsist^  essentiidly  qf  the  seminal  duct 
and  the  spermatic  Veapels  (artery,  yeixt,  and  lymphatics)  and  neryes, 
which,  oonrerging.ftoikitfWklHn  the  abdon^nti^  ti|t«pr  the  intemal'ring, 
and  ihere  become  cov^red^,*fir8t,  by  the  tnbldar  prolongation  of  the 
transteree  fasciavthen,  as  they  pass  the  i^exJor  margin  of  the  internal 
oblique  muscle,  by  the  Cnnnaster  mu8de;#and  lastly,  emerging  at 
the  external  ring,  by  the  Itpermatic  or  inteivediminar  fascia.  Below 
the  external  ring,  ithe  cord  is  placed  in  front  of  the  body  of  the  pubis 
beiteath  the  skin  and  superficial  fascia.  ^  .  * 

.  Having  .obtained  an^  accurate  knowledge  of  .the  anatomy  of  the* 
inguinal  region,  the  student  should  lake  into  considera^oh  the'  occur- 
rence of  hernia  in  this  situation  ;  but,  as  .this  involves  to  a  -certain 
extent  some  aequaintanee  with  the  history 'of  the  formation  of  the 
inguinal  otoal,  d*,  in  other  words,  of  the  descent  of  -the  testicle,  a 
ontfims  of  <this  process^  it  ordinarily  occurs,  is  here  introduced. 


b  - 


DnsouTT  ov  Tfl«  •  Tipris. — ^The  testes  or  testides  are  originally 
lituatedwWltfain  the  cavity  of  the  abdomen  just  below  the  kidneys,, 
and  behind  the  peritoneum-,  but  covered  by  it.  *  The  vessels  belonging 
to  each  testis  in  this  situation,  are :  1>  the  small  spermatic  artery, 
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which  comes  from  die  aorta  in.the  immediate  yidni^;  -%;  the 
spermatic  Tein,  iprhich  is  considenably  larger  thaii*  the  artery  and 
terminates  in  the'  inferior  caya  or  the  left  renal  v^in ;  8,  the  seminal 
dact,x>r  deferentiri  ttibe  (ya8.\deferen8)pwhich  descends  from  tlie 
testicle  into  the  Jback  part  of.  the  pelvis  behind' the  paritcmeoiDi  and 
opens,  into  the  corresponding  ejaculatorj  diict  near  the'Dieck  of  t&e 
bladder;  49the.gubernacalam|'a'8inall  cor^like  stmotare  attacked 
by  one  extremity  to  the  lower  back  ,p^  of  the  testis,  and  tkenee 
extended  through  .the  abdoininal  walls  over  the  spift6-of  tbb  puija^  at 
the  site  of  th^fatare  external  nbdbomiDal  ring,  into  tho  serotonu  It 
is  suppoiied  that  1)y  the  "oontnictiion  of  this  Issttes.  stvpetturei  .ifhmi 
is  said  ib  be  composed  of  cellular  and  muscalArfibres,*  the  teetielA 
is- drawn,  into  the  sbrotvm.  Be  that  as  \\  may,  daring  thct  lixth 
month  of  fdetal  li£d,  the  testis  leaVes  its  Sitoatioti  in  the  hurabiMr  i^gi«n» 
d€^nds  slowly  toward  the  internal  inguinal  Opeoing,  which  at  diis 
period  is  placed  directly  behind  the  external;  ^ere  being  no  inguinal 
cwal,  profflsrly  so  called,  but.  only  a  direct  p^rfomtioB,  as*  it  irert, 
through  the  abdominal  walls,  and 'finally  reaobcto  the  scrotum  some- 
time ddringi  the  eighth  or  ninth,  month, -or' occasionally  not  until' a 
short  time  after  -birth.    Accompanying  this  change*  oiT -position,  there 
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I  ■ 


flans  Inteiuicd  to  reprenent  ft'tmall  part  of  t^  pftrltfoeamji^nd.  the  tb|^>1  tunic  of  tbe  tetti^   la 


tiM  firsts  A,  tlM  finnu  ttiTeirtaient  of  th«  tofUvli  leoli  ib  tw  aA  otoqgkMob  tnai  the  poiltolWinB ;  white 
in  tbe  leoood,  b,  tke  two  BMinbruiei  are  riiown  dkrt|D6t  ow£  from  the  <Jllier.  •  1.  J^  pex^toneal  oftTitj* 
2.  The  tertieJe.    *     '       '  *  '       *  ' 

m  ■       •  ■ 

is  necessarily  some  change  m  its  connections,  of  which  ^  is  important 
to  hlt?e  a  copreci  understanding.  'Thus  the  spermatic  artery  and 
yein,  whichwerebefere  compsaratiyely  shout  and  hofizcmtal;-  become 
elongated  and  nearly  yertical;  and  the  semipal  duct,  trhieh  previously 
deseended  directly  into  the  back  part  of  the  pejti^  is  now  bent  oter, 
as  it  were,  describing  a  curve,  aljtmg  the  intcfhial  lateral  waU*of  this 
cavity.     Butjthe  most  interesting  ai^d.  singdar  change  is  that*ooa- 

♦  Curling. 


aeeled  inA,  th^  sentooe^M^ '  At  U^it  mBtiiMi^  iiliile»ike  ieffi- 
ofeis. sliU ifiihiv^ tbe  lAdottei^ the  Jming;^ nenlMBe  of  tbis  etmtj 
etvqn  tli0*orgiai  ud isreflectad fieom HfttidMhppftfriorljr, n in-tlMi 
M|i.of  ilialMmtlii  or  any  othec  prQpet  abdow^LVismi  bo-IIM.  iii 
^  tMlHi  dkJiwciidii  It  naeeBsniily  dny  this  nlfbr me  iAaag  with  if;, 
vlieii,  penipg  thnm^  1^  inamm!iiigiiiBiL<i|Mi]ig^  0(Wie- 

whai  tha  forar <»f  1|(  fl|^pnp ^  a  glo?%,  cMmiilaiaaMDg  alhaT^^with  Ae 
oiiia.  ^Ipiiritoiiaal  cavity,  anfl  Vm^iitfetet  liehiw  to  ihitf  azterioir  of  the 
tailia;  This.vitt  hi  hettes'  ifidetpfeoqA  by  «  refhrsae^  to  the  aeQDi»t 
p»^ag  idat^  aii  wfafa^  ihirf^<nft«hr  jyoto<yfl<tga>  er  ^ymrfl  ywarfft, 
ai  n  ia  4iSmBtl;)t>Wl9d»  ia  ,w^  sboim*  It  may.b^  abo-.fiurther 
Mated' i^al  the.pdiition  of  Ibia  stroetafe  is  .ai^frier  to  the  ■partaalie 
fiBBBli.  iBaty  ill  the  gnktHMgeriliy  of  eaoea,  this  eonditioa  eantiaaes 
a  kptj  ahort'-tiiiie  paly  ;tfor  Nature  ha^ng'no'  ase  for  a  teroas  infol* 
kpisa  akrthg  the  ingdnal  tfanal^  oUiteratiea  tbe'{Hr<AQngatioii/er-ooii» 
forta  it  intQ.eommoii  areolar  tissae  abnestdoim  tb  the  testiele  ilseMl 
)sanDg  thoxldifer  aatreiaiiy  of  ^heqproeess  msjin  i^dependeDt  8eii>as 
n^^  Known  at  the  wyniat  Qmi^^of  the  tei^ 

In  trayei:^g  the  inguinal  passage,  ibe  testicle  oarrljBS  before  it  < 
Isf)  the  transveiBe  faaoia;  2d,  the  crensMter-mMde,  whiiA;  as  before 
Hated,  is  spipposed  to>e  qnly  th^  lower  mai^  of  the.  intMnal  oUi^ae 
moMle^;.  and,  8d,  the  intercobunnar  or  spermfitio  faseia.-  All  of  Asae 
ttrpotnres  ^eooaie  tapr^ad  cmt  npon  the  s|^r]natie  oord^'  the  "first  as  a 
tabular  sheatb*  tfaje  second  in  Uie  f6rBi  .of  pale^soalfered  fibres;  and 
the  third  as- a' thin  indistinct  expansion  of  lureelar  tissiie,  hardly  die- 
tingnishableirom  t!he  saperficia>  fascia  of  the  abdomen:  . 
>.  Besides  the  Changes  *i(hich  oocar  in  the' .vaginal  procfess  of  *  the 
fMritonenm,  bjr  which  ibis  ^tractnre  hi  'cdnverted  into  mokur'tissae, 
ehangea  also  takcplaee  ill  the  abdoininal  waHs  in  the  ingniaal  rpgion, 
which  are  i^ot  well  understood,  Thas,  p^  alreipdy  stated,  at  the  time 
of  the  descent  of  the  te/»ticle,  the  iiitemal  ingnipid  ring  is  said  to  be 
litiiated  directly  opposite  the  'e!ktQAial,  ovet-the  Spine  of  the  pabis, 
bat)  in  the  adolt,  thii»  o|>ening*i8  fbond  about- to  inch  and  a  half 
removed  in  the  direction  of  the  spinous  process  of  fhe  ilium*  ^he 
cdnuaoo  explanation  of  this  is,  that' in  th^  developitttent  of  the  body, 
particularly  of  the  bones  of  the  pel^  the  JEransyerse  $Mcia  of  this 
region  is  drawn  outward  And  upward,  but  why  the  tendQiK  of  the 
external  oblique  muscle,  *in  which  the  external*  opening  is  situated, 
should  remain  in  its  original  situation^  in  ;iot  d^furly  comprehended** 

* 

*  It  fkoold  he  borne  iu  mfndi  .that  if  tbe  eommon  explanati^  It  Crae,  the 
epigutrie  aiierj,  preTrous  tp  and  at  the  time  of  the  'descent  of  the  testiole,  is 
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of  the  ingmoal  r^on^.  the  .student  will  jreadily  uAderslapd  why  pro<^ 
trnsion  of  the. abdominal  organs  is  more  liable  to  occur  in  this  ritna- 
tioii  than  el8^whe]ce:(of,  ip  the  first  place/  the  two  most  r^bisl^g 
Iiynin»  of  t&e  abdominal  waHaare  here  perforated 'for  the  passage 
of  .the  testicle,,  and  the  accommodation  x)f  the  spermHtia  cord;  2dtjy 
the  intemal  .oblique  and  transyerse  muscles  afe^dnfibient;  and  SdlT, 
in  the  contraction  of  the  ab'dDmitu^  wallli,  the  pressure  of  the  een- 
taii^ed  viscera  ^is  ijiia  great  measure  ootUB^ntrated  upon  thisVeglon. 

Tl^e  mpst  comqion  points  oC  /protrusion  are  the  two  ripgs,  and  ihe 
organs  most  frequently  protruded  are  the-  smaU'^bowe),  poloii,  and 
omentum.  In  whiehever  Bituafion  the  rapture  take  place,  ?or  what- 
e^r  organ  is  involved,  the  peritoneum  liniiig  th^  wall  of  the  abdo- 
men aa  alwaya  cairied  ^before  the  protruding  organ,  and  constitutes 
tJbe  pepper  RirnM  mic.  '  In  the  aiudy  of  hernia,  ^his  (iaot  should  Be 
strictly  .borne  in  mind*  *  The' hernial  sac  is  therefore,  only  a  con- 
tinuation-of  the  perit9neumof  the  abdoaoeh,  lining  •die  interior  of 
the  tumor,  and' varying.w\tltthe  latteir,  W  sise  and  shape,  in  different 
cases.     .    V  .  .        '  '        . 

A  protrnsioii-,  occurring  at^he  internal  abdominafring,  is  dcno^ii- 
nat^  oblique  ingtUital  hegiuay  to  distinguish  it^rom'  the  direct  form 
whieb  takes  place  at  the  -^Iternal  rmg.  In  the  former  variety,  a 
portion  of  t^wel  or  other  oigan  enters  the  interaalriqgy.and,. taking 
the  course  ^f-t&e.  inguinal.  C9inal,emergea"ikt  the  external*  ring,*  and 
thence  may  descend  into  the  scv^nm.  It  follows  the  x>ri^nal  tn^ck  of 
the  testicle,  and'lies,  in 'the  minority  of  t»ses,  in  front  of  the  sperma- 
tic vessels.  .The  .coverings  of  a  hernia  of  this  -ktjifd,  in  whi)ch  the 
pcotruding  part  hvi  reached  'the  scrotum,-  consist,  th^eft>re»  of  the 
same  structures  thfit  surrounds  the  cerd  beyond  tiie'  external  ring. 
They  are,  commencing  from  without  :t- 

1.  The  skin,  th^'  common  integument /of  the  body. 

2.  The  superficial  fascia  qr  subcutaneous  areolar  tissue. 
S.  The  spermatic  or  inter-columnar  fascia. 

4.  The  orema^ter  musde,  whose  fibres  nfay  or  may  not  be  spread 
out  upon  the.  anterior  surface  ^  the  tumor.' 

5.  The  tubular  prolongation  of  the  ^ranavers^  fascia« 

6.  The  peritoneum  or  proper  hernial  sac. 

placed  upon  tbie  inner  side  df  th? external  ring  as  well  as  of  the  internal,  and 
most  also  be  drawn  over  to  tako'thQ  position  in  which  it  is  found  in  the  adult 


In  direct^  or,  aa  it^  scnpetimes  t^(d^venif^ifiguinal'Jierniiij  the 
protnidiDg  organ,  inatead*  of  eHtering  -th^  internal  ringy  ai^d  ^eseend^ 
ing  aloDg  the  inffoin^  canal,  makee  ^  4lif eet  passage .  Auroogh  the 
Yi^  of^the  abdomep  opposite  t^  external  ring^  carrying  before  it 
the  peritoneum  -and'  tranaverse  fascia,  a^d,  in  many -in^t^c^s  also, 
the  conjoined  jbendon,  which  flroteftts  this,  ^ii^g  J[>elu4^.  Very  frer 
qnently^  hosrever,  the .  cpiyoined  tendofi  is.  I^^tated,  in  which  case, 
il4ocy  not  formr  one  of '.the  envelops  oi^  t^e  tumor.  In  this  variety 
of  hernia,  the-spermatic^cord  is  jisoally  j^ushed-to  the  outer  side,  hut 
sometimes  sproads  out  in  fircint  of  the  tumor— :»  fact  which  should 
slwayr  bebome.in  mind;  when  an  oiperation  won  the  paicta  becomes 
neoessary.  Passing  thrgtogh.the  external  ring,  ^ld^ descending 
townrd  .the  >;rotum,  the  Hezifia-is  placed  ^beneath  the  following 
structures: —    ^  .••        v, 

1.  Th<J8kio^  ■        '. 

*  1  * 

2.  The  supertfcial  iiisifla. 

3.  The'apermatic'or  inlter-column^rlaseia.  '       '       "^ 

4.  Thci  conjoined  tiSdon,  when 'this  atfucture  is  not  juptured. 

5. '  The  transverse  fascia  in  iin  attenuated  form*  * '    * 

•  #  *■ 

•6.  The  proper  hernial  sac.  ',       '    »  "'    ".' * 

Such  are  the  nature  an^  position  of  tho  stj^uctures  which'  lie  be^ 
tween  the  surface  (tnd  the  protruded  organ,  in  the  two  varieties  of 
inguinal  hernia.  But  the  student  must  not  for  a  Aioment  suppose 
that,  in  every  case  of  hernial  these  envelops  will  be  found  as  readily 
separated^  and  distinguished  from  each  other,  as  in  the  natural  state 
of  the  parts ;.  for,  as  m\ght  bo  iqfecrod,  the  irritation  or  .slow  in- 
flammation-set  up.  by. the  constant  pressure  from  withip,  the  handling 
of  the  tumor  hy  th^  4»atient,  the  injuries  which  such  swellings  are 
constantly  receiving,  and  the  treatment  employed,  produce  such 
changes,  that  often  the  most  expert .  a9a'topiist  would  be  puzzled  in 
sa  attempt  to  assign  to  each  its  particular  namd.  The  effect  of 
these  changes  differs  widely  in  different  cases.  Sometimes  (here  is 
thickening,  and,  at  other  times,  attenuaticm,  and,  not.unfrequently, 
complete  alteration  of  some  o£  the  tissues,  so  that,  alchougb.we  may 
have  ac<;urate  knowledge  of  the  anatomy  ^^-  the  parts,  in^a  healthy 
condition,  thi3  knowledge  will  be  of  but  little  advaA^e  without 
knowing  alsQ  these  pathological  changes. . 

In  operations  upon  either  the  oblique  or  direct  varie^  of  inguinal 
hernia,  the  position  of  the  epigastric  artery  should  always  be  pre^ 
viously  ascertained.    As  •  before  stated,  this  vessel  crosses  the  in- 
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gninal  eanal1>ehiAd|lieBr  th«f  iikternal  ring,  ami  in.obliqud  beniiay 
would  therefoSre  be.pla0ed  directly  vpon  the  inne^  side,  of  |be«  point 
ot  protrusion,  .or'i  in  other  irorda/ along  'the  inner  ridde  of  th^  ne^ 
of  the  hernial  sac^  *  But  m  the  diD^t  form  the  ^latiob  iB'differ^]|t ; 
'  for  herf ,  the  protrusion  taking  pUce  opposite  the  eztemi^  ring,  leases 
the  artery  an  inofi  o^  ttiore  to  its  olfct^^  9ide.' '  The  commoii  *direc^en 
therefore  IS,  after  the  hernial  saO  has  been  laid  open,  td'diride  the 
stricture  with  the  ed^  of  the  knife,  ttimed,  in  the  former  ease,  up- 
ward and  outwaarcl,  and  intl^  Urtter,  directly  up^rard/ or  motB  safely 
vpwjard -and  inward.  *  Xt  is  not  always  ^08pible,'lioweier,  to  dis^ 
tinguish  these  two  rai^etieiy^for,  in  cases  of  oblique  hernia  of  long 
stAif ding,  the  istemal  rKig.  is  found  (tppesiie  the  external,  having 
becomer  dragged  down  by  the  long-oon^nued  traotion  of  .the  tivAor, 
and,  of  course,  Ijie  Epigastric  a3rtery  is  similarly  displaced.  If  .the 
operator,  Under  tlie  suppositibn  thiit  the '  protrusion  was.  dir^t, 
divides  the  stricture  upward  and  inward,-  he  would  almost  deees-' 
sarily  sever  t}ie  vesseL  ^he  on\y  m^ns  of  ujstinguishing  these  old 
cases  6f  oblique  :from  direct  hernia  i^  a  correct  histbky  of  -^ach  in- 
dividual base  from  its.  commenqement ;  but  this  being'' not  iJ^ways 
possible,  Qind,  to.  prevent  any  accident  in  opeirating  where  suc}^  doi^^t 
ezistSj  it  .i&  advised  to.  turn  the  edge  of  the  knife  directly  upward, 
liius  aVoi'ding  the  artery  in  either  conditpn  of  things. '  . 


THB  CAVlTt  OF  THB  ABDOMEN  TSCBOHJ. 

'     to'  '  • 

'  The  an^terior  ahd  lateral  walk  oftb'e  .abdomen  having  been  duh 
seeled,  and  the  €iavity  laid  open  by*  a  vertical  and  a  transverse 
incision,  the  ^Ipbsed  parts  riiotild  be  ezammed  in  a  general  ws^ 
before  farther  procedure. 

The  oavi<;y  of  the  abdomen  is  lined  by  the  setous  membrane- qalled 
the  peritoneum,  which,  like  all-  ether  stVuctures-bf  the  same'.dass, 
is  a  shut  sac,  disposed  in  sueh  a  manneir  as  not  only  to  invest  the 
walls  ef  the  cavity,  but  ateo  to  give  a  partial  Covering  to  each  One  of 
the  containedviscera.  But  as  the  arrangement  ot  this  membrane 
cannot  be  w^ll 'understood,  without  some  acquaintanee  wi^h  the 
tnjtuation^aiid  relationis.  of  the  organs  which'^it  'Covers,  these  !vrill  first 
claim  attention^  Commencing  Jtbove  and  upon  the  right  jidet  ^^ 
Kver  is  recoghUied  by  its  large^  sise,  rfsddisk-browil  oolor,  firm  etm- 
sistence,  and  singular  shA^e.    It  'wiU  be  seen  to  occuii^  nearly  ^ 
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whole  of  ibe  right  hypo|Shondriac' region,  extending -aeross  the  upper 
part  of  the  ^iga8tfic,.aod  oftentimes  reaching  as  far  as  the  Ufi 
hjpochondriao.  Its .  superior  or  convex  surface  corresponds  to  the 
conoanty  of  the  diipbragm,  its  inferior  to  the  stomach  and  bowels^ 
and  itsr  anterior  .margin  to  the  lower  -^c^e  of  the  thorax.  The  gall- 
bladder, the  ovatf  fa|t|^*i^c^tacle*for.  th^  bile,  ii^att^hed  to  the 
undfr  nirfa^e  ofthe  Ever,;  and  somewhat- imbedded  in  its  sabstance« 
Its  sijfcoatioii  Will.be  ir^ily  cliscoyered  by  the  yellow  tinge  imj^rted 
to  the  surrounding  organs  by  a  poMt^mortem  exudation  of  bjle.  Deep 
in  tl^e  left  hypochoncEhum^  and  correspondii^  somewhat  in  situation 
to  die-  liver  on  the.  opposite 'side,  is  t}A  splMi»;it  is  of  a  dark  bluish* 
red '•color,  usually  buvsU,  and  concealed  be^toth  the  false  ribs,  {rat  it  is 
8olnetiniea4K>  much  enlarged  as  to  fill  ahno^t  the  whole.<if  this  i^egion, 
extending  as  Idn;  as  the  left  iHac  fossa.  Between  the*  liver  and 
the  spleen,  the  gUmach  occupies  adjacent  portions  of  the  1^ 
hypoohbndriae  and" epigastric  regions;  it  ip  A-large,  hpUow,  conoi- 
dal  organ,  directed  from  ab^ve-^tioWnwafd,  forward,  and  to  the  right 
ufy  beneath  ihe  liver,  where  its  small  extremity^  ca&ed  the  pylorus, 
is  continimus  with  the  small  bowel*.  '  The  first  division  of  the  small 
intes^e,  meaauring  six  or  eight  inches  in  length,  is  called,  the 
duoSenum.  It  commences  at  the  snfall  end  of.thd  etomaoh,  ascends 
for  a  Httle  way  obliquely  outward  to  reacli  the  under  surface  of  the 
liver,  then  turns  vertically  downward^  and  passes  along. the  contigu* 
ous  borders  of  the  right  hypochdn3riac  and  epigastric  regions,  and 
again  horiiontally  to  th^  left  side,  lying  in  the  ac|jacent  parts  of  the 
epigastric  and  umbilical  regionli,  acnd  terminates,  to  the  left  of  the 
second  lumbar  vertebra,'  in  .the  jejunum. ' .  Tp  the  left  of  the  ver- 
tical portion  of  the  duodenum;  and  e^tc^nding  transversely  across 
the  posterior  wall  of  the  abdomen  behind  the  stomach,  13  the  /ni«i^ 
area$;  which,  however,  cannot  be  seen-  at  present.  The  great  am&>^ 
turn  is  attached'along  the  lower  border  of  the  stomadph,  uid  spread 
out  in  front  of  the  sriiall  intestines,  but  Varies  very  greatly  in  siie  in 
different  individi^als.  It  is  ia  membranous  apron,  formed  by  a  fold- 
ing of  the  peritoneum  upon  itself,  and  incloses  numerous  vessels  and 
little  masses  of  fat.  The  small  intestine  below  th^  duodenum  id 
divide^  into  the  jejunum  and  ileum.  It  lies  coiled  or  folded  upon 
itself  in  the  middle,  lateral,*  and  inferior  parts  of  the  abdominal 
cavity,  and  temrinates  in  the  fight  iliac  region,  where  it  opens. into 
the  colon,  or  large  bowel,  a  fbw  inches  above  its  con^mentement. 
The  colon  begins  by  a  large  blind  poueh  named  the  emeum^  wl^ich 
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occupied  the  right  iliac  fossa.  A'imall,  blind,  meibbrtliioiiiS  tube, 
called  the  vermifbrm  appendage^  is  atjtached.fo  its  ^ztremitj,  aad  is 
generally  found  coiled  lip  on  itd  inner  'and  posterior  surface.  From 
the  right'iliac  region,  the  colon  ascends  (ilace'nding  colon)  thAiiigk 
the  back  part  of  the- right  lutktbar  to  the  right  hypochon^ac  Tt^ODy 
wh^re  it  tnr^s,  and,  becoming' transYe)rse'(traniJYer8e  colon),  traverses 
the  adjacent  benders  of  the  epigastric  and  unfbilical  regiotis/andin 
the'  left  hypochbndrinm  ntakes  a  second  tnrn,  and  descend  (descend- 
ing^olony  through  |;he  left  lumbar  and  iliac  regions  into  .the  pelvis, 
where,  on*  account  of  its  comparatively  straight  course  along  'the 
front  of  the  sacrum  to  the  tons,  it  is  called  the  rectknu  ■  JAst  before 
reachitig  the  pelvis,  it  forms  a  remkrkiible  fold,  Which,  from-  some 
dligh't^resembUnce  in  sh$pe  to  the  Greek  -letter  $,'is  BMsield'tlie 
sijEcmoid'flexure. 

■  ■     •       t  ■  ■ 

■  ■ 

The  PBBITO^EUM  }&  by  far  the  most  extensive  serous  membrane  in 
the  body.  It  is  a  ilhut  sac  in  the  mUe,.but  -communicatesiwith  the 
Fallopiim  tubes  of  the  uterus  in  the  female.  It  is  so  disposed  within 
the  abdomen  thatdt  not  onty  Knes  the  walls  or  parietes'bf  tins  cavity, 
(parietal  'peritoneum)',  but  is  reflected  oter  the  Contained,  viscera 
(visceral  peritoneum),  giving  ^o'  many  of  them  a  covering  alihost 
c6mplete.  The  external  'surface  of  the  dffc  is  attached 'to  the  bur- 
rounding  f^arts  by  areolar  tissue,  called  from  its  situation  iubper-^ 
itoheal  areolar  tmue;  the  internal  is  smooth  and  polished,  sAways 
in  boiitact  with  itself,  and  kept  constantly  moist  by  a  thin  aqueous 
or  serous  exhalation.'      .       '         ■ 

The. /(^riefaZ  portion  of  ^  the  peritoneum  is  connected  to  the  inner 
aspect  of  the  anterior  and  lateral  abdominal  walls  by  the  su)[)perito- 
neal  areolar  tissue,  which  abng  the  median  line  is  close  and  dense, 
but  upon  each  side ■  comparatively  open,  and  subject  to  a  deposition 
of  fat,  more  particularly  in. the  inguindl  regions.  In  the  middle 
Hne,  above  the  umbilicusj  it48  thrown  into  a  fold,  called  the  falciform 
or  suspensory  ligament,  of  the  liver,  incjosing'the' 'fibrous  remiibs 
of  the  umbilical  vein  of  the  foetus;  below  this  pdint  there  is  another 
fold,'  not  so  Veil-  isarked,  which  leads  toward  the  bladder,  and  cbnr 
tains  {he  remains'  of  thenradhus.  -  Upon  the  sides  of  the  latter,:  and 
deseendipg  in  a  divergent'  ntanner  from  the  umbilicus  to  the  latend 
walls  of  the  pelvis,  are  two  other  slight,  fblds.  occupied  by  the  vestiges 
of  the.  umbilical  arterie&r  of  the  foetus.  With  these  exceptions,  the 
parietal  peritoneum  is  Entirely  spread-  out,  and  if  traced  in  any 
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direction  whatever,  will  be  found  unintemitpiedly  oontinuooB  witk 
the  visceral  portion.  •    *    • 

Xhe  pueeriU  portion  of  the  peritoiieiun  is  far- more -ettensive  j;ban 
the  {Murietal,  in  .conaei{aence  otitfi  njimerous  reflections  or  prolonga- 
Ams  upon  the  sevetajh  orgins ;  and,  altboogh'  b\  fivsl  sight  exceed- 
ingly comply  in  it0  di3tribation/ma7,  nevertheless,  be  traced  asik 
o(»LtinQpiis  layer  ixc^  en^  point  tb  another^  .Withont*  attempting  to 
follow  out* these  numerous  reflectibns-^a  feat  not  always  easy,  and 
by  no  ineans  practically*  important-i-the  student  can  readfly- conhr 
prehe^d  how  it  is  that  the  abdopninal  viscera,  although  fbr  the  most 
part  invested  by  this  membrane,  are  aiUiide^  the  cEavky  of  l3ie  sac, 
if  he  will  conceive  the  itMomen  to  be  emjpty,^b]it  liBed*.with  -a  ^osed 
bag  made  of  ^ome  j^ty  extensible  malerial,  and  the  several  viscera 
aubseqoently 'introduced  from  bdiind,  and 'pushed  forward  into-  their 
proper  places  so  as.  to  become  covered  by  therposteriordayer  of  the 
sac  At  the  siame  time,  he  will  understand  how  ih^  vessels  pas»  to 
and  from  these  prga&s  between  the  folds  of  the  peritdheum  without 
perforating  it.  '  '     *  '  « 

*  With  thescr  facts  in  mind,  the  ^tqdent  should  examine  the  prii^ 
dp'al  reflections,  or  folds,  which. perform  an  essential  service  in 
retuning  the  organs  .in- th^ir  places,  and,Si:ipporting  the  bloodvessels 
in  theic  cour$e  to  and  from  the  viscera.    The  most' important  aic^— ^ 

■  ■  ■        • 

1.  The  lATERAL  LiGAM£2rrs  OF  the'lIver. — These  are  continua- 
tions  of  the  peritoneum  from  the  under  surface  of  the -diaphragm 
posteriorly,  to  which  they,  attach  the  liver,  and 'are*  continuous  in 
tl^e  median  line  with  the  suspensory  ligament  already  mentioned* 
They  will  be  more  particularly  described  in  connection  with  the 
aikaliMiy  of  the  liver.  •  -  * 

•  ■  • 

2.  The  HBPATICO-0ASTEIC,  or  SMALL  OMENTUM,  is  a  fold  of  the 

serous  membrane^  consisting  of  two  layers  ;*  it  extends  between  the 
under  surface  of  the  liV^r  to  the  superior  curvature  of 'the  stomach, 
and  incloses  the  hepatic,  gastric,  and  splenic  arteries. 

8.  The  GASTRO-sPLBNic  OMENTUM^  slso  a  single  fold  inclosing 
aomerous  vessels,  extends  from  the  great  end  of  thf  stomach  to  the 
ooQjBave  stucface  of  the  spleen.        .      * 


'/ 


4.  The  GASTRO-coLic  or  great  omentum.— Tjiis^  the  largest  of 
the  peritoneal  folds,  lies  spread  out  upon  the  froht>  of  the  bowels.    It 
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obnsists  of  adonUe  refleotibn,  4nd  has,  therefore^  fo^r  separate  layeri^ 
oC  which  the  two. anterior  lure,  attached  along  tl^e  greater  odrratqre 
of  the  etomach,  and  the'  ppstdrior  to  the  transverse  cdoii.  Ita^siie 
varies  grdatlj- in  different  judi^^doals,  but  genevaljjr  it  reaches  half 
way  to  the  p4bip  ^i  tl^e  form  of  a  broad  apron  covering  the  small 
tipwelj  and  inclosing  a  few.btoodVesSels  and  puiD^rijiastmasses  of  fat 
Its  ,01^7  ns^  seems  to  be  to  protide  for  nnasnalitefd  sdjdei  distension 
of  the '  stomach  or  colon,  In  which  case  its  layers  separat^  withoi^t 

lacerath^n.  ;  ,      ' 

•    •♦  •    * 

6.  The  MSSOOoiiOH.^This  is  aaiogle  fold,  cohsistiiig  of  two  layers 
of  the  membxime  attaching  the  large  bowel  to  tie  posterior  wall  of 
the  abdomen^  hnX  varying  inlts  length  in  difietept  sitnatipnp.  Tl^ns, 
opposite  the  transverse' cOlon  (transvdrie  mesocolon)  it  is  remarkably 
long,  and: being  atlaehed  tb  the-posterior  wall  of  the  abdomen  in  a 
traDsmnrse  4u^ectioi^  forms -a  septnm  between  "die  superior  third  and 
the  inferior  t#o-thijrdflr  of  the  abdominal  cavity.  ^  Upon  the  ascending 
aufl  descending  colon  it  is  vesry  shptt,  and  its  two  layers  are  here 
separated  by  a.condderable  intertaly  where  the  bowel  is  uncovered 
and  in  oontiet  wilfti  the  posterior  abdominal  widl  in  the  Inmbar  re- 
gions.- Upon  the  sig^iQid/flezure  it  is  ^gain  .quite  long,  and  also 
upon  the  first  paft  of  the  Jrectum  (where  it  is*  called  theteesopectum), 
thus  allowing  t}iese  portions  considerable  fre^om  of  movement. 

6.  The  MSSiNlTBBT^.  One  of.  tl\e  mopt  interesting  of  the  reflections 
ef  the  peritoneum,  consists  of  two  layjsrs  stretched  between  the 
small  bowel  and  ^e  posterior  abdobinal  wall ;.- W  what  is  remark- 
able, itsiGbied  -attachment  Or  root,  ezt^ding  itxm  the  second  lumbar 
vertebra  to  the  right  iliac  fossa,  ifjoiily  from  four  to  eiz  inches  Icmg, 
whereas  its  anterior  or  floating  border  incloses  from  twenty  to  tu^eiily- 
five*  feet  of  intestine.  The  breadth  of.  the ,  fold  varies  from  iSve  to 
eight  inches.  Between  its  layers*  are  found  the^mesentenc  blood- 
vessels, laoteals,  aibd  lymphatic  gland$,  togeUier  with  aif  abundance 
of  fat. 

7.  The  BBOAB  xtlBAMENts  09  TRB  UTSiMTs  are  also  folds  of  the 
peritoneum.  Tjiey  extend  from  the  sides  of  the  uterus  to  the  lateral 
walls  of  the  pelvis,  and  inclose  on  each  side  the  round  ligament)  F^ 
lopian  tube,  and  ovary. 

Disssbiioir.— If  thd  student  is  now  curious*  to  trace  the  entire  circuit  of 
the  peritoneal  sso,  let  hiin  eommenoe  wfaefe  t^e  membrane  passes  frota  the 
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MB  of'  tin  du^rapn  to  the  liTer  (Fig.  136, 1),  fbrmiBg  the  a 
d  the'  two  Uteral  ligamenta,  thai  following  It  over  the  coorex  s 


BdWtkmsfthvpnflMran.  1.  LItn.  1.8(<io>A.  S,  huIllDtMUn*,  1.  ArHiof  th*nkin.  S.  Doo- 
<!■■■.  «.  PuEnna.  T.  Bwiadi..  .(i.  L'ltriu.  a.  Vnclpt.  ID.  filailikR'.  Ik  P«lUiiMumnfl«MiliUul* 
fenitr  bMk.tna  UMlUi^inguU>tb«1lTfT,vb)FhlHl>l  arnnibcrrf  In  frimtnad  brkiv  indtmu  Ui* 
uofUwlHrwonioiiluni.  lit:  it.thtn  ccmm  tfaauUrinfccear  ttMHmu'h,>n>)  Ibraii  it 
km  tBimttarUjnoHbtrntAanttitvm:  ■»1II,U  li  n1l«Uil  Dpwudilo  fcnnU  t«tb(  potUrlor 
itmnt  Uie*ileii8nlUiiort«1oiHorf««tii(lfcrtnanpMt»rli>rUinlB» 
■tlSlilUMiJ !«*■«•  In  treat iailimiiiaimaai,i,taHmetait  tonbturtha  null 
ot  U  !•  nAMUd  Dpvai^i  B  w  ta  (if*  tha  jntntas  kmlu  tpitht  BUKDlRT,  I> ;  It  mat 
M  pofterkr  Pw1>M°"<h'^1><1«™b.  «""  t^  >*<»«•  Ii  Id  frgot,  lb*  Dlon^  t,  Ihc  UhUv, 
>  thn  PV^cU]  pcriUnnun, «  ud  31,  Jlnaa  Uh  dlipbrH™  "'^  Mml- 
lilljiuiicnbof  Ihe  llinuH-  ir  wa WTW  trua  llii  rnHownm  from  Uw  pHtokl 

It  Hiftiiil.  TT.  mi  fliiil  II  irnClim  llnliinTliliii  r> r  tMitiniidi,l,(i>iI  tbsD  iFraiatlBf 

a-pDikftorUBlucf  Ux '1tH«r  eaantDm  at  3S :  It  Mil  toterr  IhapontorW 
Li  UMDn  nflartfd  dovnwAT^a  ta>  cofuUtata  tbs  foMator  Jaytr  at  tka  aattfliv 
D.l&,3e;  ■»»  >hkk  11 URU  apHfnb  •Dd  fmiia  at  n  lb*  uUriodarar af 
IbapovltitnfbldafUHinitorotiwBtam:  II  tbtn  InTsta  tba  ftmlinrbn  of  Ibt  n>lDii.4,  and  (Bran  at 
3ft  tbr  aBlrrior  hnoftbamwcoloDiH  thncv  puara  ujmajdaiD  front  pf  the  panma4,fi,  and  (anuloatfla 
■hm«a  •"!".  -"'--  r~'"';"' —  "■''  "'•*"  ''' — '  ll(u»taiittba  UT«r. 

&oe  of  this  organ  to  the  middle  qf  the  inferior  snrfaee,  be  wiUfind  it  patung 
off  to  the  roperitH-  cuTTature  of  the  Btom&ch  (2),  to  form  the  anterior  I&ycr  of 
the  gutro-heps^c  omentam  (12).  Coverinf^  the  antcriiv  sur&oe  of  the  sto- 
macE,  it  is  continued  from  tho  great  eztrtimitj  of  this  organ  to  the  spleen, 
baring  invested  which  it  is  brought  bock  Bgoin^  forming  tboB  the  two  lajera 
af  the  p«tr»-Bplcnic<  omentum.  Prom  the  inferior  currature  of  the  stomach 
it  pasaea  downward  to  form  the  anterior  lajeref  tkegreat  omentum  (18, 14), 
19 
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and,  turtiiBg  back  upon  itself  (15)  (x)  form  the  posterior  layer  (16),  becomes 
connected  to  the  trtosverse  (coldn  (4),  whose  lower  half  it  invests  (17),<and 
extends  back  to  the  spine,  constituting  the  inferior  layer  of  the  transverse 
mesocolon  (18).  Leaving  it  here  ibr  a  moment  and  introducing  the  finger 
beneath  the  liver  at  the  right  side,  it  will  be  found  to  enter  a  tolerable-siied 
opening  called  the  foramen  of  Window,  which  is  only  a  constriction  of  the 
peritoneal  sac,  the  membrane  being  here  pushed,  as  it  were,  around  the 
hepatic  artery,  and  carried  downward  so  as  to  cover  the  posterior  surface  of 
the  stomach,  at  the  greater  curvature  of  which  it  meets  with  the  anterior 
layer  of  the  great  omentum,  goes  to  form  the  second  layer  of  this  structure 
(25,  26),  and  turning  bstck  upon  itself  forms  the  t)iird  layer  (27),  which, 
reaching  the  transverse  colon  (4)  in  front  of  the  fourth  or  posterior  layer, 
covers  the  superior  half  of  -this  organ  and  extends  backward  to  form  the 
superior  layer  of  the  transverse.9iesdcolonX28) ;  it  then  ascends  in  front  of 
the  pancreas  (6)  to  the  posterior juift  of  the  diapbragm,  from  which  it  reaches 
downward  aga:in  to  the  inferior  surface  of  the  liver,  posteriorly  forming  thus 
the  posterior  layer  (22)  bf  the  two  hMritl  ligiimentQ.  From  thp  under  sur- 
face of  the  liver,  it  passes  downward  tct^oyn  th^'posterior  layer  of  the  hepatico- 
gastric  omentum  (23).  Now,  although  wlben  thus  traced,  this  seems  to  be 
an  entirely  distinct  sac,  it  is,  nevertheless,  a  ftart  of  the  main  cavity,  the 
communication  taking  place  at  the  before-mentiofied  opening. 

Continuing  now  from  the  point  where  we  stopped, .namely,  at  the.  inferior 
layer  of  the  transverse  mesoeolon,*  the  membraiie  will  bo  seen  to  cover  'the 
lower  surface  of  the  duodenum  (d);  it  then  reaches  forward  toward  the  small 
intestine  (8),  which,  having  invested^  it  passes  back  again,  thus  forming  the 
two  layers^ of  the  mesentery  (19).  ..From  this  point  on  each  side,  it  spreads 
out  upon  the  posterior  wall  of  the  abdomen,  and  in  the  lumbar  regions  binds 
the  ascending  and  descending  colon  in  its  place,  leaving  a  considerable  space 
along  the  back  part  of  this  intestine,  in  this  situation,  uncovered.  Below  it 
dips  into  the  pelvis,  inclosing  the  rectum  (7)  by  a  broad  fold,  a^nd  from  the 
anterior  surface  of  this  organ  is  reflected  forward  to  the  inferior  back  part  of  the 
bladder,  ooverifig  it  as  far  as  its  fundus,  and  reaching  the  anterior  wall  of  the 
abdonien  just  above  the  pubis.*  In' the  fen)ale,'it  stretches  from  the  rectbm 
to  the  superior  back  part  of  the  vagina  (9), 'passes  up  along  the  posterior 
surface' of  the  neck  and  body  of  the  uteruii  (8),  curves  qver  its  fundus,  and 
reaches  as  far  downward  upon  the  anterior  surfaee  of  the  orgi&n  as  the  middle 
of  its  neck.,  'Thence  it  is  carried  forward  to  the  posterior  inferior  part  of  the 
bladder  (10),  forming  thus  two  blind  pouches,  oUe  between  the.  rectum  and 
the  uterus,  and  ^he  other  between  the  uterus  and  tbe  Uftdder,  separated  fh>m 
each  other  laterally  by  tl^e  broad  ligimouts  of  the  uterus,  which  are  opntinuar 
tions  of  .the  memMnne  in  this  direction- to  cover  the  round  ligaioents,  Fallo- 
pian tubes,  atid  ovaries^  .  From  the  bladder  it  extends  up  thd  anterior  wall 
of  the  abdomciti  to  the  under  surface  of  the  diaphragm. 

Uses. — 'Aside  from  the  special  use  of  all  serous  membranes  (namely, 
to  furnish  a  smooth  surface  for  the  movement  of  the  invested  organs 
upon  one  another  ancit,  tbe  surrounding  parts),  tbe  peritoneum  forms 

I 

* 

*  When  the  bladder  is  distended,  the  peritoneum  is  raised  from  the  interior 
wall  of  the  abdomen  below  to  the  distance  of  one  or  two  inches  above  the  pubis, 
thus  rendering  it  entirely  practicable  to  puncture  the  organ  in  this  situation 
without  penetrating  the  peritoneal  aao. 
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the  prinoipal  metm  of *attachmen|  between  tho  Tisoers  and  the  walls 
ef  the  abdomeii,  by 'whidi  the  foitner  ai^  hi$ld  in  theirj  appropriate 
places.  This  is  well  seen  in  reference  to  the  liyer,  which  is  firmly 
bound  to  the  diaphragm  by  the  two  latertj  and  suspensory  ligaments, 
or  in  the  small  bowel,  which  is  connected  by  the  mesentery  to  the 
posterior  wall  of  the  abdomen.  ., 
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DissscnoN. — Hainng  completed*  the  study  of  the  peritonemu,  the  next 
step  b  to  expoea  the  pr^ciptl  vessels  and  nerres  of  the  several  viscera,  oom- 
mcDoing  witii  thoae  of  fhe  livery  stomachiiyAd -spleen.  For  this  purpose,  the 
aaterior  border 'of  the  liver  should' be  tum^  up' and  &8tened  by  hooks  close 
voder  the  margin  of  the*  thorax,  and  the  atmateh  drawb  down.  If  the  latter 
organ  is  distended  wilt  air^  this  may  \fb  removed  by  a  small  puncture,  or 
better  by  forcing  it  out  through  the  mouth.  Then  removing  the  anterior 
layer  of  the  hepatieo-gastrio  omentum,  Ihe  short  trunk  of  the  casliac  artery^ 
dividing  into  the  hepatic^  gattricj  .and  apipdc  arteries,  will  be  brought  into 
view.  Surroudding  the  cooliao  artery-wiU  also  be  seen  the  udar  plextis  of 
nerves,  eonsiating  of  the  two  large  mii  semilunar  masses  or  ganglia,  one  on 
Mph  side,  and  their  numerous  intercurrent  nerves,  consisting  <^  amall  grayish 
UameDta  cfdasing  bdth  abbve  and  below  the 'trunk  of  the  vessel.   * 

I  *  * 

The  CCBUAO  ARTIHT  (eceltae  axii)  (Fig.  187, 12)  is -the  first  single 
trunk  given  off  by  the  aorta  below  the  diaphragm.  *  It  is  very  large 
and  short, .meesnring  usually  not  more  than  a  quarter  or  half  an  inch 
m  length.  It  passes  directly  forward  and  divides  into  three  branches, 
the  hepatic,  gastric,  and' splenic,  of  which  the  last  mentioned  is  the 
largest.     Sometimes  it  also  gives  off  the  arteries  of  the  diaphragm. 

The  HEPATIC  ARTERY  (14),  thc'second  in  point  of  size  of  the  three 
branches,  passes  for  a  short  distance  transversely  to  the  right,  and 
then  ascends^bliquely  forward  between  the  two  layers  of  the  hepatico- 
gastric  omentum,  having  the  portal  vein  and  coiAmon  bile  duct  on 
its  right,  and  enters  the  transverse  fissure  of  the  liver,  where  it 
divides  into  two  branches,  one  for  each  lobe. 

AroncAet.-^Before  entering  the  substance  of  the  liver  the  liepatic 
artery  sends  off  three  principal  brtecbes:  1.  The  pylorie  (15),  a 
small  twig  which  turns  off  to  the  left  near  the  pyloric  or  smaller  ex- 
tremity of  the  stomach,  and  running  along  the  superior  curvature  of 
this  organ,  between  the  two  layers  of  the  hepatico-gastric  omentum, 
ifc  distributed  to  its  (interior  and  posterior  surfaces.  2.  The  gcMro- 
duodenal  (16),  is  much  larger  than  the  preceding,  and  originates  near 
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it.    It  deseeni^  betund  the  conHoei^cement  of  the  (luiKlenaiii  to  dirid« 
intotbe  panereatieo-dkodenal  (18),  which  is  distribated  to  the  dao- 
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Etfl  dflfvandin^  portioD.  B.  The  IrHEurenp  portion  of  (be  duode du 
11.  Tbcuna.  12.  Tbe  wltac  itrtnT.  13.  Tlw  pwtricutoTj.  14.  TluhepMlc  UU17.  tt.  UMfj\oiii 
bruoli.  10.  The  icBi^tnHiuodAUl.  17.  TlH'riglibgaitR>4|il|iMe.  18.  Tli*  p«iiAvMlaHwtv>*li  tn^trvr 
latlDg  vitb  ■  bmcb  oT  the  mpertor  meiwnleric  urtorr-  19.  The  dlTMotj  of  the  hvjxUr  utcrj  hita  lu 
rl|>il  (Dd  kR  ImKbH :  tbo  rUbt  gltlng  aS  tb*  i7>Ue  bmrb.  10.  Tbo  iiplcolr  trUtj.  tncnd  li;  dottad 
liDH  behind  lli*iitomubU>tb«i(4aea.  M.  Tho  l»(t  gwtBwplplnlc,lnQiicul»Um  li/Km  tha  jiKl  J«rftg« 
oT  thfl  fitomuh  with  the  right  gutnHfljiLplDlf!.  £L  The  pentrettlt  brmncti,  23.  Tbff  TUa  LnTla  tollk* 
Ifmtndof  Ibe  rtomvb,  IboHcoUt^  wltfi  the  b}si]Ch«t>f  iitvgartricmiWtj.  24.  ^ejapertor  nuHVO- 
lerk^uterT,  emnylng  tma  between  tiiep*ncn^  uid  tr*ju»HW  pmicn  nf  thv  dvodenuB. 

denum  and  the  adjacent  head  of  the  pancreas,  and  the  kepatico-ga»- 
triCf  or  right  gaatro-epiploU  (17),  which  passes  along  the  inferior 
curvatore  of  the  stomach  between  the  anterior  two  layers  of  the 
great  omentum,  and  is  distributed  for  thQ  most  part  to  the  stomach, 
a  few  twigs  descending  into  the  omentum.  3.  [Hie  cy^k,  a  very 
small  branch,  originates  from  the  right  of  tl^e  twojerminal  dirisioDB 
of  the  hepatic  within  the  transverse  fissure  qf  the  liver,  and  passing 
forward,  ramifies  between  the  coata  of  the  gall-bladde^. 

The  gastrw  or  coronary  -artery  (13),  the  smallest  of  the  .three 
branches  of  the  coeliac,  ascends  to  the  left,  aqd  Irving,  furnished  a 
small  branch,  the  ouophagfial,  to  the  gas^fc  extremit;  of  the  ceso- 
phagos,  makes  ,SLti,  abrupt  bond  to  the  right,  and  running  along  die 
upper  curvature  of  the  stomach,  anastomoses  with  the  pjlorto.  It 
also  not  anfi:eqaeDtl7  sendq  a  t^^e.branGh  to  the  liver. 
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Ifae  Mfleme  orfary  •  {20),  «tfa6  I^^gestand  longest  of  the  three 
difisiofts  of  the  coelUe^  passes  off  direotlj  to  the  left,  and  nmning 
in  a  rerj  tortuons  mani^er  along  the  auperior  iMMrdep  of  the  pancreas, 
in  the  aohetenee  of  vhich  it  is  fuurdy  imbedded,  reaches  the  ^leen, 
where  it  dmdea  into  three  tfr  four  terminal 'bnmches,  which  enter 
the^fistare  of  the  organ  at  different  pdinte-  It  gires  off  in  its  othirse : 
1,  SBToral  large  and*  small  twigs  to  the '  pancreas ;  2,  a  considerable 
branch  to  the  stofuach'and  omentum,  and  hei^ce  called  the  ^lenieth 
gtutrietxr  hfft  goMtro-epipUia  orfety. (21),  Jirliioh,  passing  fldong  the 
greater  enrvatarC'  of  the  stomachy  between  the  anterior  two  layers 
oTthe  gresit  omentum, -anastomoseg  with 'the  hepatico^gastrio^or  left 
gastro-epiplbic ;  8,  five  or  six  small  twigs  called  gmtrie  brancheBy  or 
vam  brevia  (28);  these,  coming  from  the  terminal  diyisions  of  the 
artery  m  the  fissvre  pf^the  IspTeen,'  ran  airetrograde  coarse  between 
the  layers  of  thegastro^Ienio  omentam^  to^  the  great  or  left 
extremity  of  the  (jtomach  npon  irhich  .they  are  distributed. 

The  SOLAR  PLKird  of  nerVesj  ako  .Men  in  this  dissection,  is  gene- 
rally  looked  upen  as.*the  great  centre  or*  axi|,x>f  the  sypipathetic  or 
organic  nervous  SYifte^iyjast  as  the.bnuiB  and'spihal  cord  are  consi- 
dered the  centre  of  t&(|  anUnat  mMm.  Af  before  mentioned,  it 
consists  of  two  fli^ttened;  grayish-looking,  crescentic  Ikiasses,  called 
the  %emiluwir  ganglxa^iis^  about  half  the  sixe'of  (tn  English  shilling. 
The  ganglia  are  sitnate^ifpoli  the  sides  of  tbto  oceliac  artery,  and  are 
connected  together  by  numerous  small  nervous  filaments,  crossing  in 
front  of  the  aorta  abovei  and  belojir  thp  former  vessel.  IVom  this 
plexus  most  of  the  abdominal  viscera  receive  their  nervous  supply. 
The  nervous  filaments  ramify  in  conoeclli6n  with  the  blo6dve8sels, 
form  numerous  smaller  plexuses  upon  the  surface  of  these  vessels, 
and  become  gradually  lost  in  their  external  coat. 


• 


•  t 


¥H£  SUPERIOR  MESENTERIC  ARTERY. 

Dissection.— Tttm  tbe  small  ini^ii^e  <p*  the  left  eide,  and,  feeling  for 
the  trunk  of  tEe  vesael,  immediatiily- below  the  middle  of  the  trausverse 
mesocolon,  dissect  off  the  right  layer  of  the  meaentecyj  taking  care  not  to 
wo^nd  the  mesenteno  veins,  which  lie  for  the  most  part  upon  the  surface  of 
the  arteries..  If  the  veins,  however,  are  much  in  the  way,  tie  the  main  trunk, 
and  jemove  the  smaller  branches  entirely.  A  previous  examination  of  the 
aeeompanying  plate  will  materially  aid  19  the  performance  of  the  dissection. 
Some  notice  should  also  bo  taken  of  the  lymphatic  glands,  called  here  the 
me$enterur  glanih^  which  abound  in  this  situation.     The  lacteal  vessels  that 

Cneirate  Iheee  glands  on.  their  way.  from  the  intestines  to  the  thoracic  dnot, 
^  ing  upon  the  front  of  the  spinal  column,  are  mostly  too  small  to  be  dis- 
sected without  the  aid  of  a  n^agnifying  glass. 


IirsSECTIONg. 

The  superior  mesenteric  artery  (Fig,  138),  is  tlie  aecftnd  single 
branch  given  off  by  the  aorta  l)elow  the  diaphragm.  It  originates 
immediately  below  and  frequently  by  «  common  trunk  with  the 
cceliac.  It  is  at  first  placed  behind  the  pancreas,  which  lies  upon  the 
posterior  wall  of  the  abdomen  aCthis  point,  but  soon  emerging  be- 
tween the  inferior  morgin  of.  tliis  organ  and  the  transverse  portion 
of  the  duodenum,  it  descends  between  the  two  layers  of  the  mesen- 
tery toward  the  right  iliac  region,  describing  a  slight  curve  which  is 
convex  toward  the  small  inteatiDes.  Its  branches  are  numerons,  and 
moijy  of  them  are  quite  large.  Thus,  in  the  first  part  of  its  tionrse, 
while  behind  the  pancreas,  it  furnishes  small  twigs  to  theliead  of  this 


Fig,  V.f 


organ,  and  to  the  duodenum  (12),  and  occasionally  a  large  branch 
to  the  liver:  within  the  mcseatery,  it  divides  into  numerous  large 
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branehet,  diBtriha.ted  to  the  gmall  inrtestine,  to  the  coeoum,  the  ascend^ 
iDg  ftnd  the  traiisverBe  colon.  •  Ttve  -arteriet  of  the  small  intestine 
(vasa  intestini  tenuis),  twelve  or  fifteen  in  number,  ori^nate  from  the 
convexity  of  the  superior  mesenteric,  and,  passing  forward,  divide 
and  subdivide  into  still  ^mailer  branches,  which  anastomose  freely 
with  each  other,  and  form  three  or  four  series  of  most  beautiful  arches. 
These  diminish,  successively  in  size,  but  increase  in  number,  until 
the  twigs  extend  from  the  last  row  into  the  coats  of  the  bowel.  The 
iHranches  going  to  the  large  intestine  consist  of  three  principal  trunks, 
which  come  aS  from  the  concavity  of  the  curve:  they- are,  the  ilio- 
colic,  Yight  coHc,  and  middle  eolic,  the  last  two  often  \)rigiBatring  by 
a  oemmon  trunk.  The  ileo-colie  (10),  is  the  proper  continuation  of 
the  main  trunk  of  the  superior  'mesenteric,  and  is  distributed,  as  its 
name  indicates,  to  the  comm^ticement  of  the  colon,  and  the  adjacent 
extremity  of  the  ileum;  it  is.iQcIosedan  the  lower  border  of  the 
mesentery.  The  right  oolic  (oolTca  dextra)  (11)  passes  nearly  trans- 
versely to  the  rijht,  ^long  tlie  posterior  wall  of  the  abdomen,  behind 
the  peritoneum,  and  is  apent  upon  the  ascetntntig.  colon  m  the  right 
lumbar  region,  anastomosing  below  with  the  preceding.  The  middle 
eolic  (colica  media).  (18)  originates  hnmediately  bAieath  the  margin 
of  the  pancreas,  and  ascending  a  little  tp  the  right,  enters  the  trans- 
verse mesocolon,  and  is  distributed  prinoif)illy  to  the  corresponding 
division  of  the  large  bowel.  It- anastomoses,  on  the  one  hand,  with 
the  right  colic, "^  find  on  the  other,  itith  the  left  cQlic,  a  branch  of  the 
inferior  mesenteric. 

The  SUPERIOR'  XESENTEjiic  vjEiN  {s  formed  by  the  union  of 
smaller  veins  with  those  that  .a<iCBompaiiy  the  liranches  of  the  supe- 
rior mesenteric  artery;  It  is  very  large,  and  situated  to  the  right, 
and  a  little  in  front  of  the  trunk « of  the 'artery  where  it  crosses 
the  transvei^e  portion  of  the  duodenum.'  It  unites  with  the  splenic 
vein  behind  the  pancreas,  to  form  the^main  trunk  of  the  portal  sys- 
tem. 

The  MESENTERIC  GLANDS  Vary  in  number  from  fifty  to  a  hundred 
or  more,  and  in  size,  from  that  of  a  large  grain  of  wheat  to  that  of 
an  ordinary  white  bean.  They  may  be  readily  recognised 'by  their 
pale  fleshy  color,  oval  or  rounded  figure,  and  firm  consistence.  They 
exist  in  greatest  numbers  along  the  posterior  oi^  spinal  border  of  the 

*  This  18  the  largest  arterial  annstomoflis  in  the  body. 
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incseoterj,  and  are  not  often  fouutl  nearer  tlian  wJiliio  two  iochea  of 
the  intestine.  The  lacteals  pasa  througb  these  gUuJs  before  ternii- 
natiDg  in  the  thoracic  duct. 


TQ£   INPBSIOR   MESBHI^RIO   ARTEBT.     . 

DisfiECTioN. — Turn  the  Bmall  inlesthie  to  the  right  side,  and  dias^t  off 
the  pcritnoeum  which  covers  the  poatarior  wall  of  the  abdamoo,  hutvtxtD  Uih 
meaentery  and  the  descending  colon. 

The  inferior  mesenteric  artery  (Fig.  130)  is  mnch  emnJIer  than  the 
superior.  It  originates  from  the  aorta,  some  distance  below  the  lat- 
ter vessel,,  descends  for  ar  short  distance  behind  the  peritoneumi  and 

Fig.  131 


divides  into  three  principal  branches,  the  left  colic,  the  sigmoid,  and 

the  superior  hemorrhoidal.     The  left  colic  (culica  sinistra),  the  second 


M 
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ia  sisejof  the  thrM.  bnuicbeSy  puaes  irttBirrerselj  m^wardy  and  is 
djstribatedto  die  descending  coloxl  in  tbe  left  lamMDr  teglbn ;  it 
antstomoses  aSove  with  ihe  middle  colics  a  branch  of  thei  soperior 
mesenteric 

The  ngmoidj  often  a  branch  of  the  preceding,  passes  outward  and 
downward,  and  is  spent  upon  the  sigmoid  flexure.  .The  superior 
kemarrhmdal^  tfai  largest  of  the  three,  descends  ahnost  parallel' with 
and  along  the  left  side  of  the  aorta  into  the  pelvis,  wher^  it  enters 
the  mesorectum,  and  is  distributed  to  the  superiar  part  of  the 

Sdimaponding  divMlon  of  the  bowel. 

...  •    -  ■    .      . 

l*he  iNFBBi;0B  MESBNtSBic  YBIN  is  formed  by  the  union  of  branches 

corresponding  to  the  dirisions  of  the  artery.     It  ascends  along  the 

left  side  of  the  aorta,  and  opens  into  the  splenic  tein. 

•         .  I  •   \ 

•  i  ■  ,•  •■ 

BBMOVAL  OP  THB  ABDOMINAL  VISOBBA. 

Di88Bcnoii^^-«-Tbe  abdominal  orgras,  haring  been  eiaqunad  tn  tUu^  should 
now  be  renuyvUl  ^tire,^d  laid  aside  for  mop  piMeiite  «tudy  aftei  the 
Msterior  well  of  tto-  darity  has  be^o  disseeC^^ '  Tor  this  JpwfKWe,  place  a 
liffatBr9  npon  Ibe  oMophagus  at  its  tenAiqMkip,  and  aoother  npon-tibe  mid- 
dk  of  the  reciom,  and  ditide  these  two  tebes  beyond  thv  poinds  wkeile  they 
are  lied.  JX^ii^  dissect  the  li^er  from* 'the  diap|(igBi,  by  A'ridibg'the  sus- 
pensory and.  lateral  ligaments  and  the  inferior;  cava  ^feiUj.  where  it  pypes 
thitmgii  the  fxMBterior  Inafj^n  of  the  organ  to  peiAnite  the  diaphiwn. 
Ghrtpt  .care  is  neeessary  to-'ayoid  cattbg  throng^,  the  di^Aun^f  and  imus 
lelajdog  it  by  the  admiSsiiMi  ^f  air  into  Ute  caTKlj|r-Qf  theikofaju  Thik  done, 
draw  tSd  orgtt^  dowh>  'divide,  the  eaya  vein^ligBm  a^NNi  two  inches  below, 
lhei|  the  himhes-of  the  eodiao  luth,  the  imefior  meanrteno  arteiyi  the 
tansverse.  MMoloA,  the  }|nesentei7,"tbe  inferior  meaentefia  aKeiyi^e 
Mesocolqa  ei^.  eae&.  ride,  and  the  mesorectum,  aadinft  the.  £aiwetion  by 
laeana  vt  firm  tracrtkh.  from  above  downward  anil  forward.  In  cutting 
through  the  mesocolon  on  each  side,  and  the  mesentery,  pains  must  be  taken 
not  to  wouad  or  remove  the  kidneys  and  supra-renal  capsules,  which  are 
situated  in  the  lumbar  regions  behind  the  peritoneum. 

The  Tiseera  baring  been  laid  aside  for  subsequent  examination,  the  peri- 
toneum, cellular  tissue,  and  fat,  should  be  carefully  removed  from  the 
under  sur&ce  of  the  diaphragm  and  the  posterior  abdominal  walla,  in  prder 
to  display  the  muscles,  vessels,  and  nerves  in  this  situation. 

The  removal  of  the  peritoneum  from  the  surface  of  the  diaphragm  will 
.require  care  and  perseverance,  but  if  the  muscle  has  not  been  perforated  in 
the  removal  of  the  liver,  its  beautiful  concave  sur&ce  can  be  entirely  eiposcd, 
and  the  student  win  be  amply  repaid  for  his  labor.  If^  however,  toe  muscle 
has  been  relaiced  by  the  admission  of  air  into  the  thorax^  it  will  be  useless 
to  ipond  time  upon  it. 

In  dissecting  the  posterior  wall,  the  kidneys  and  supra-renal  capsules  may 
be  turned  to  ope  side  or  the  other,  but  should  not  be  detached  fhnn  their 
oonnection  to  the  aorta  and  inferior  cava.    Compared  with  the  labor  neces- 
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WIT'  to  expose  tbe  dinptiragm,  the  diwwtinn  berc  ia  cowparuLivdy  easy,  l>at 
may  evem  flodkwIiiLt  t^iHoue  to  one  wbo  Las  not  a  safiicient  apprecUttua  of 
the  bcualiful  in  anatomy,  to  spend  an  hour  or  two  lu  tleaning  uwaj  llie  ht 
ond  other  loose  tissues,  that  obsoiare  the  view  of  one  of  llie  most  JnteKSting 
purls  of  the  body. 


MUSCLES  OF  THE  .SFPERIOR  AND  POSTERIOR  ABPOMINAL  WALLS. 

The  spperior  wall  of  the  B.bdomen  is  formed  exclue}veljr  by  the 
diaphragm  ;  the  posterior,  on  ench  eide  of  the  lumbnr  vcrt«br»,  by 
the  great  snd  small  psoas,  the  ilinc,  and  the  square  lumbar  muscles, 
and  a  part  of  the  diaphragm. 

The  DtAPtIRAa^E  is  situated  between  the  abdominal  and  thor&cio 
cavities,  forming  the  roof  of  the  former  and  the  floor  of  the  latter. 
In  shape,  it  bears  a.  remarkable  resemblance  to  an  umbelliferous  leaf. 


Fig.  141. 


T%«  dl(|ilin«tn,  1,2, 
■te lliimiinu.  7.  Fonunoooftho  lio«r>pl»DcliBliiiH 
1.  KiEht  vilUr.  a.  Voanb  ]iiml*r  Tcrtrbn.  10. 
Iilllu.  II.  «(nlclinaim,  12.  <IE«iihii«»nl  ftntnn. 
ronuirD  liir  iJw  iMingt  of  ibi  c^Ti  nln.  14.  Phim  r 
dt.  ID.  Sqiun  lUDlwr  TniUFln.  ID.  TrmniiaiiHi 
oiMw  of  lh«  lombu  TBrtuht*. 


A  Tlew  of  th«  iL^fhrie"  Juili^  >i 

itiFnnn.    2.'tbs  llrH  tfb.    ^  Tlv  •!« 
r»glDB  orilii' ilJil*  t-TfasiarBtiirHirf 


TliE  rlHbt  liiaul  pnrUiiii  nf  It 
0,  Ihi-  ]fH  Uiml  portion.    7 


Tin  viTLs  puutng  hctann  ■inl  Inhlsd  U< 
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It  consists  of  Ik  yertieal  and  a  borkontftl  portion,  ihe  fiDnner  fepre- 
sentbrg  the  stalk;  and  tbo  latter  the  expansion  of  the  leaf.- 

The  Tertieal  portion  is  formed  by  two  parallel  muscular  hundles, 
called  pOUan  or  enira,  lying,  upon  the  anterior  aspect  of  the  spine; 
The  ifigbt  is  anterior  and*  krger  than  the  other ;  it  eriginittes  by 
tendinous  slipsf  firom  the. bodies  and  interosseons  substance  of  the 
hmibar*  Yertcjl>r8By  from  the  first  to  the  fourth*  indusire ;  the  leh 
reaches  only  as  low  as  the  third.  Ffom  the  tendinous  slips^  the 
fleshy  belKes  ascend  to  be  inserted  into  the  middle  of  the  horisontal 
portion  behind ;  but  b^ore  reaching  this  poiAt  there  is  an  inter- 
diange  of  fibres;  a  samH  btrndle  from  each  4rohes  o?er'  so  as  to 
leare  beh>w  an  oblique,  elliptiosl  opcterqg  forth6  tnmsmission  of  the 
sorta ;  Aen  diyerge,  and  again  approach  above  the  fibred,  to  biirrOund 
tire  circular 'Opening  'for  the  oesophagus; 

The  horixontal  portion  of  the  diaphragm  is  thin  and  membranous, 
tendinous  at  the  centre,  but  fleshy  at  the  cihmmference ;  it  is  trans- 
Tersely  elliptical,  deeply  a>neaTe  belcNr  and  couTez  above,  the  con- 
Tezity-  on  the  right  side  reaching  as  high  ttt  the  fourth  interccfstal 
space,  andron  the  left,  as  high  as  the  fifth.  ^  Its  marpn(is  attached 
to  the  inner  aspect  of  the  lower  border  of  the  thorax,  as  far  round 
eh  eaeh  side  as  the  twelfth  rib*  ^  From  the  extremity  of  this  to  the 
transverse  process  of  the  first  or  second  lumbar*  v^rtebn^  and  froi6 
the  latter  point  to  the  side  of  the  body  of  the  same  bone,  it  forms 
two  fibrous  ahAes,  called  the  external  and  tntefTbol' arcuate  liffa- 
wi€ni9}  the  former  is  much  the  longer  of  the  two,  tad  crosses  the 
front  lof  the  upper  part  of  the  square  lumber  muscle;  the  latter 
cofers  the  upper  extremity  of  the  psoas.  From  the  attached  mar- 
gin, or  circumference,  the  fleshy  fibres  converge  in  an  arched  Plan- 
ner toward  the  central  aponeurosis,  called  the  eordifarm  tendony 
which  is  somewhat  heart-shaped,  with  the  apex  rounded,  and  present- 
ing toward  the  ensiform  cartilage;  This  tendon  is  perforated  be- 
hind  and  a  little  to  the  right,  for  -ih^  passage  of  the  inferior  bava 
vein. 

The  openings  in  the  diaphragm  are  three  in  number,  the  aortic, 
the  oesophageal,  and  the  opening  for  the  inferior  cava.  The  aartie 
opening  is  situated  between  the  verticad  pillars  and  in  front  of  the 
body  of  the  first  lumbar  vertebra, «  little  to  the  left  of  the  mediai\ 
line.  It  is  oval  in  an  oblique  direction,  and,  besides  the  aorta,  trans- 
mits the  asygos  vein,  thoracic  duct,  and  sometimes  the  left  great 
splanchnic  nerv^.  The  ceiophageal  opening,  also  in  the  fleshy  paxt 
of  the  muscle,  is  situated  above  and  a  little  t6  the  left  Of  the  aortic; 
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ami,  turning  buck  upon  itaM  (16}  ta  farm  the  posterior  layer  (10),  1. 
oonn^^led  ti)  tlie  trdDsrerM  cot(te  (4),  whose  lower  hnlf  it  invests  {IT;, 
extends  hick  tn  the  spine,  constituting  the  inferior  Injier  of  the  transverxe 
mescicolon  (IK)>  Leaving  it  here  for  u  moment  and  introducing  the  finder 
boneath  the  liver  at  tlie  right  sid^,  it  will  be  found  to  enter  a.  totem ble-eiEcd 
opening  ealled  tliB  /'/nimrn  of  Wiiiifoie,  which  is  only  a  constriction  of  the 
pcriloncal  eac,  the  nipnibrane  being  here  pushed,  aa  it  were,  around  the 
hepulic  artery,  and  carried  downward  bo  as  to  cover  the  poaterior  Burfoce  of 
the  nomacli,  at  the  greater  curvature  of  nhich  it  meets  with  the  anterior 
htycr  of  the  great  omentum,  goes  to  form  the  second  hiyor  of  this  slmotnre 
(26,  36),  and  turning  biick  upon  itself  forma  the  tjiird  layer  (27),  which, 
renohing  the  transverBe  colou  (4)  in  front  of  the  fourth  or  poeteriur  layer, 
covers  the  superior  half  of  this  organ  and  extends  Iwckward  to  form  tlie 
superior  layer  of  the  trunsvwge  it]esocoloD,(2S)  j  it  then  ascends  in  front  of 
the  punercBS  (0)  to  the  posteriorpart  of  the  diaphragm,  from  which  it  reaches 
downward  again  to  the  inferior  sarface  of  the  liver,  posteriorly  forming  thus 
the  posterior  layer  (22}  of  the  two  lateral  li^ments.  From  the  under  sar- 
fiice  of  the  liver,  it  paEses  downward  to,  fo^  tJi^posterior  layer  of  the  hepatico- 
gastjio  omentum  [2Sj.  Now,  although  wlicn  Uiue  traced,  this  seems  to  be 
an  entirely  distinct  eac,  it  is,  neverthelera,  a  part  of  the  main  cavity,  the 
communication  taking  place  at  the  befnrc' mentioned  opening. 

Continuing  now  from  the  point  where  wo  stopjied,  namely,  at  the.inferiot 
layer  of  the  transverse  mesocolon,  the  membrane  will  be  seen  to  cover'ihe 
lower  Burfaee  of  the  duodenum  (3);  it  then  reaches  forward  toward  the  small 
intestine  (3),  which,  having  invested,  it  passes  back  again,  thus  forming  the 
two  layer?  of  the  mesentory  (19).  .Prom  this  point  on  each  side,  it  spreads 
out  upon  the  posterior  wxll  of  the  abdomen,  and  in  the  lumbar  regions  binds 
the  ascending  and  descending  colon  in  itii  place,  leaving  a  considerable  space 
along  the  back  part  of  this  intestine,  in  this  situation,  uncovered.  Below  it 
dip*  into  th(!  pelvis,  inclosing  the  rectum  (7)  by  a  bi'oud  fold,  and  fram  the 
anterior  surface  of  this  organ  is  reflected  forward  to  the  infcriorbackpart  of  the 
bladder,  covering  it  as  fur  as  its  fundns,  and  reaching  the  anterior  wall  of  the 
abdomen  jast  above  the  pubis.*  In  the  female,'it  stretches  from  the  recltiui 
to  tile  superior  back  part  of  the  vagina  (0),  passes  up  along  the  posterior 
Burface  of  the  neck  and  body  of  the  uterus  Ifi),  curves  over  ita  fundns,  and 
reaches  as  far  downward  upon  the  anterior  surface  of  the  organ  as  the  middle 
of  its  neck.  ■Thence  it  is  carried  forward  to  the  posterior  inferior  part  of  ibe 
bladder  (10),  forming  thus  tW'o  blind  pouches,  one  between  the  rectum  and 
the  uterus,  and  the  other  between  the  uterus  and  the  bladder,  separated  ftom 
each  otliLT  laterally  by  tiju  broad  ligamonts  of  the  ut«rus,  which  are  continuv 
tiona  of  the  niembfane  in  this  direction-  to  cover  the  round  ligaments.  Fallo- 
pian tubes,  and  ovaries.  From  tbe  bladder  it  extends  up  the  anterior  wall 
of  the  abdomeu  to  the  under  imrfuee  of  the  diaphragm. 

Uses. — Aaidefrom  the  special  use  of  all  serous  membraiiea(nainel7, 
to  furnish  a  smooth  surface  for  the  movement  of  the  invested  organs 
upon  one  another  nnd,  tbe  snrrounding  parts),  the  peritOBCum  forma 

*  When  the  blaJdcr  is  disteDdecl,  the  peritoneum  is  raised  fVom  the  ant«riur 
wall  of  (he  abJomen  beloiT  to  the  d  istance  of  one  or  two  inches  above  the  pubis. 
thus  rendering  it  entirely  practicable  to  puncture  the  organ  in  this  situation 
whbuut  p^nfitraling  the  peritoneal  aac. 
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the  prineipAl  meum  of 'attachment  betweiili  the  Tiecera  and  the  walls 
ef  die  abdomen,  bj'Whicfa  the  fditner  ai^  hi^ld  in  thein  appropriate 
places.  This  is  well  seen  in  reference  to  the  liyer,  which  is  firmly 
bound  to  the  diaphragm  by  the  two  lateral  and  suspensory  ligaments, 
or  in  the  small  bowel,  which  is  connected  by  the  mesentery  to  the 
posterior  wall  of  the  abdomen. 


YISSILS  AHP*|ISlttSS  OF  THE  ABMMINAL  VISCERA. 

Dissection. — ^Having  oompleted"tl^e  study  of  the  peritouemu,  the  next 
step  is  to  expoee  the  pritacipftl  Tessels  and  nenres  of  the  several  viscera,  com- 
Bcocing  witii  those  of  fhe  fiver,  stomaok^apd -spleen.  For  this  purpose,  the 
•Qterior  border  of  die  liver  should' be  turned  up' and  fiwtened  by  hooks  close 
wider  the  mar^n  of  the- thorax,  and  the  siMoath  drawn  down.  If  the  latter 
organ  is  distended  witji  air,  this  may  be  removed  by  a  small  puncture,  or 
better  by  forcing  it  out  thrtmgfa  the  mouth.  Then  removing  the  anterior 
hyer  of  the  hepaAieo>ga8trio  omentum,  Ihe  short  trunk  of  the  catlmc  artery ^ 
diridiog  into  tbe  hepaticy  yaitricy  jmd  $pfpuc  arteries,  will  be  brought  into 
view.  Surroudding  the  cmliao  artery*wiU  also  be  seen  the  soiar  j^extts  of 
nerves,  consisting  of  the  two  large  flat  semilunar  masses  or  gangKa,  one  on 
eaph  side,  and  their  niimeroua  intercurrent  nerves,  ooonstiDg  of  amall  grayish 
flasMBts  CKMsing  bitth  abbve  and  belew  the 'trunk  of  the  vessel.   * 

The  CCBUAO  ARTBftT  {ccelioie  azii)  (Fig.  187, 12)  is -the  first  single 
trunk  given  off  by  the  aorta  below  the  diaphragm. «  It  is  very  large 
and  short,  .meesnring  usually  not  more  than  a  quarter  or  half  an  inch 
in  length.  It  passes  directly  forward  and  divides  into  three  branches, 
the  hepatic,  gastric,  and' splenic,  of  which  the  last  mentioned  i^  the 
largest.     Sometimes  it  also  gives  off  the  arteries  of  the  diaphragm. 

The  HBFATic  ARTERY  (14),  the'second  in  point  of  size  of  the  three 
branc&es,  passes  for  a  short  distance  transversely  to  the  right,  and 
then  afcendsKibliquely  forward  between  the  two  layers  of  the  hepatico- 
gsstrio  omeiituQ,  baring  the  portal  vein  and  corikmon  bile  duct  on 
its  right,  and  enters  the  transverse  fissure  of  the  liver,  where  it 
divides  into  two  branches,  one  for  each  lobe. 

^rancAet.-^Befofe  entering  the  substance  of  the  liver  the  hepatic 
tttery  sends  off  three  principal  brtoches:  1.  The  pyloric  (15),  a 
small  twig  which  turns  off  to  the  left  near  the  pyloric  or  smaller  ex- 
tremity of  the  stomach,  and  running  along  the  superior  curvature  of 
this  organ,  between  tbe  two  layers  of  the  hepatico-gasiric  omentum, 
Ik  distributed  to  its  interior  aAd  posterior  surfaces.  2.  The  gavbro- 
duodenal  (16),  is  much  larger  than  the  precedmg,  and  originates  near 
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it.    It  deeeendq  behind  the  coiiKDen,oement  of  tht  duad«iiam  to  divide 
ijita  the  panereatioo'duodenal  (IS),  trfaich  is  distributed  to  the  dao> 


KiilJ-blgililer.  ^  ThtMooub.  L  Tbamtnanof  ttooMi^hnciu.  tLThaii^onx.  1.  ISurtniilw , 
lU dcHsniUn^ {"■'tt™-  K.  The Inrairnw portlDn dT  (lis duolinum.  fi,  Tbn  puicnu.  10.  Tbtqilen. 
11.  Tbo  uartM.  13.  The  vvl^  ■rtny.  13.  Thfl  gwitriv  utn^.  14.  The  hepatic  arlflij.  Ift-  Ito  pjlcfi 
Iii*tw4i.  lA-  Hw  fftftfo^liiodarA].  17.  Th«-T4ckt£i«trr>4p1plolQ.  IB,  The  puOvafie^LiailBi*!,  fafiRU- 
Ittlng  wjtb  1  branch  oT  the  lupiiTkR'  mmnUrlc  aHurr.  IS.  Tbs  dlrMnn  of  U»  htpMIr  uto^  faila  tti 
righl  and  1«R  bnnchn ;  tha  ri^  jlThig  off  th>  tfMc  bnneh.    20.  the  uplmlc  uUrr,  tn«t  bj  dMUl 

of  the  nomuh  vlth  the  righl  gutiiHiilpliilc.  12.  The  jHsirmtlc  bnncli.  23.  The  tcj*  hnrls  lottw 
jimt  (nd  of  the  namKb,  Iboaonlstfnj;  vUG  the  hrwcliM  of  (ha  gutrls  utat?.  14.  Tte  lo'iiariiir  bhhO- 
(crir.ulaiTi  emerjtlng  trvm  hatsraan  Hie  pannwfi  uid  truurvaa  portiofk  of  tteduodttnuB. 

denum  and  the  adjacent  head  of  the  pancreas,  and  the  hepatico-gat- 
tricyOi  right  ^atfro-eptpAiw  (17),  which  passes  along  the  inferior 
curvature  of  the  stomacb  between^  the  anterior  two  layers  of  the 
great  omentam,  and  is  distribated^for  the  most  part  to  the  attfmach, 
a  few  twigs  descending  into  the  omeatum.  3.  The  cjfHic,  a  rerj 
small  branch,  oripnates  from  the  right  of  tUe  twoJ,erniinal  dtvisiosa 
of  the  hepatic  within  the  transverse  fissure  <;f  the  liver,  and  passing 
forward,  ramifies  between  the  coats  of  the  gall-bladdei;, 

The  ^agtric  or  eoronary  -artery  (13),  the  smallest  of  the  three 
branches,  of  the  coeliac,  ascends  to  the  left,  aqd  living  funtiaheil  a 
small  branch,  the  cetophagfiol,  to  the  gastric  extremity  of  tbe  (eso- 
phagus, makes, an, abrupt  bend  to  the  right,  and  running  along  the 
upper  curvature  of  the  stomach,  anastoOioses  with  the  pyloric.  It 
also  not  uafjceqaently  sendfi  a  l^^e.braDcb  to  the  liver. 
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.Tbe  9pUfnie  arf«ry- {29),  •the  liMr^ost.and  longest  of  the  tfaree 
difinoln  of  the  ccolUe^  passes  off  directly  to  the  left,  and  rnaning 
in  a  yerj  tortnous  manner  along  the  superior  bcvdep.  of  the  pancreafl, 
in  the  sabotanoe  ^f  which  it  is  t>artly  imbedded,  reaches  the  spleen, 
i^re  it  divides  into  three  or  four  terminal' branches,  which  enter 
the'fistQre  of  the  organ  at  different  pdii^ts.  It  gives  off  in  its  odnrse : 
1,  several  large  and* small  twigs  to  the  'pancreas ;  %  a  considerable 
branch  to- 'the  stopiach'  and  omentum,  luad  hei^ce  called  the  ^lenieo^ 
guiric  or  Uift  gattrthefipldia  arf^.(21),  Jirhioh,  passing  aClong  the 
greater  curvature'  of  the  stomachy  between  the  anterior  two  layers 
of' the  greet*  omentum, -anastomoses  with  the  h^>atico»gastriOror  left 
gftstro-epiplbic ;  8,  five  or  six  small  twigs  called  gastric  brancheBj  or 
va$a  brevia  (23);  these,  coming  firom  the  terminal  divisions  of  the 
artery  in  the  fissuve  pf^the  lipTeen,'  run  a^rcrtro^ade  course  between 
the  layers  of  the -gastro^s^plepic  omentum^  to^  the  great  or  left 
extremity  of  the  (rtbmach  upon  irhich  .they  are  distributed. 

The  SOLAR  VLfOLOi  of  nerves^  akcseen  id  this  dissection,  is  gene- 
rally looked  upema.aitiio  great  centre  or*  axil  i)f 'the  sympathetic  or 
organic  nervous  ayrte^y.just  as  the.bmjn  and'spihal  cord  are  consi- 
dered the  centra  of  t&0  aniinat  systcnn.  A^  before 'mentioned,  it 
consists  of  two  fli^ttenech,  grajrisfa-lipmking,  crescehtic  Itoasses,  called 
the  Memilitnar  ganglia^*eihh  about  half  the  size  of  ftn  English  shilling. 
The  ganglia  are  situatecttfpon  the  sides  of  the  cceliac  artery,  and  are 
connected  together  by  numerous  small  nervous  filaments,  crossing  in 
front  of  the  aorta  above  and  below  thp  former  vessel.  IVom  this 
plexus  most  of  the  abdominal  viscera  recisive  their  nervous  supply. 
The  nervous  filaments  ramify  in  conoecfiOn  with  the  bloddvessels, 
form  numerous  smaller  plexuses  upon  the  surface  of  these  vessels, 
and  become  gradually  lost  in  their  external  coat. 


•  t 
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DissECTiON.-^Tdm  the*  inmdl  inte^iito  ^*  the  left  ^de,  and,  feeling  for 
the  trunk  of  tbo  vessel,  immedwtiplj.  below  the  middle  of  the  trausverse 
mesocolon,  dissect  off  the  right  layer  of  the  mesentery,  taking  care  not  to 
wound  the  mescntcrio  veins,  which  lie  for  the  most  part  upon  the  surfiice  of 
the  arteries..  If  the  veins,  however,  are  much  in  the  way^  tie  the  main  trunk, 
and  xemove  the  smaller  branches  entirely.  A  previous  examination  of  the 
accompanying  plate  will  materially  aid  if  the  performance  of  the  disseetion. 
Some  notice  should  also  bo  taken  of  the  lymphatic  glands,  called .  here  the 
meMtnteric  glandm^  which  abound  in  this  situation.     The  lacteal  vessels  that 

Caetrate  these  glands  on.  their  way.  from  the  intestines  to  the  thoracic  duct, 
,  ing  upon  the  front  of  the  spinal  column,  arc  mostly  too  small  to  be  dis- 
sected without  the  aid  of  a  n^agnifying  glass. 
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Tbe  superior  meaeateric  artery  (Fig.  138),  is  riie  secend  Hingle 
lirnDcli  given  off  b;  tbe  aOrtii  below  the  diaphragm.  It  originates 
immeJintel;  below  and  frequently  by  a  common  trunk  with  the 
cceliac.  It  is  at  firet  placed  behind  the  pancreas,  which  lies  npon  the 
posterior  wall  of  the  abdomen  at  this  point,  but  soon  emerging  be- 
tween the  inferior  margin  of.  tliis  organ  and  the  transverse  portion 
of  the  duodenum,  it  descends  between  the  two  layers  of  the  mesen- 
tery toward  the  right  iliac  region,  describing  a  slight  corve  which  U 
convex  toward  the  small  intestines.  Its  branches  are  numerous,  and 
maijy  of  them  are  quite  large.  Thus,  in  the  first  part  of  its  coarse, 
while  behind  the  pancreas,  it  furnishes  small  twigs  to  the  head  of  this 


Fig,  13^. 


organ,  and  to  the  dnodennm  (12),  and  occasionally  a  large  branch 
to  the  liver:  within  the  meseatery,  it  divides  into  numerous  large 
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branches,  disirihatedio  the  small  urtestine,  to  the  eodcum,  the  ascend- 
ing and  the  transverse  colon.  •  The  €nieriet  of  the  small  intestine 
(vasa  intestini  tenuis),  twelve  or  fifteen  in  number,  originate  from  the 
convexity  of  the  superior  mesenteric,  and,  passing  forward,  divide 
and  subdivide  into  still  ^mailer  branches,  which  anastomose  freely 
with  each  other,  and  form  three  or  four  series  of  most  beautiful  arches. 
These  diminish,  successively  in  sise,  but  increase  in  number,  until 
the  twigs  extend  from  the  last  row  into  the  coats  of  the  bowel.  The 
branches  going  to  the  large  intestine  consist  of  three  principal  trunks, 
which  come  cS  from  the  concavity  of  the  curve:  they- are,  the  ilio- 
colic,  Vight  coUc,  and  middle  colic,  the  last  two  often  "briginating  by 
a  cemmon  trunk.  The  Ueo-eolie  (10),  is  the  proper  continuation  of 
the  main  trunk  of  the  superior  'mesenteric,  and  is  disiributed,  as  its 
name  indicates,  to  the  commeticement  of  the  colon,  and  the  adjacent 
extremity  of  the  ileum  ;  it  is  ii)closed*ia  the  lower  border  of  the 
mesentery.  The  right  oolic  {i^]ieak  dextra)  (11)  passes  nearly  trans- 
versely to  the  right,  along  tlie  posterior  wall  of  the  abdomen,  behind 
the  peritoneum,  and  is  spent  upon  the  ascetn^kig.  colon  m  the  right 
lumbar  region,  anastomosing  faelQW  with  the  preceding.  The  middle 
colic  (colica  media).  (18)  originates  ilnmediately  bAieath  the  margin 
of  the  pancreas,  and  ascending  a  little  ip  the  right,  enters  the  trans- 
verse mesocolon,  and  is  distributed  princif)illly  to  the  corresponding 
division  of  the  large  bowel.  It- anastomoses,  on  the  one  hand,  with 
the  right  colic,'*'  ^nd  on  the  other,  i^ith  the  left  colic,  a  branch  of  the 
inferior  mesenteric. 

■  * 

The  SUPERIOR  XESENTERic  VfiiN  U  formed  by  the  union  of 
smaller  veins  with  those  that  .accompany  the  liranches  of  the  supe- 
rior mesenteric  artery.  It  is  very  large,  and  situated  to  the  right, 
and  a  little  in  front  of  the  trunk. of  the  artery  where  it  crosses 
the  transvei^e  portion  of  the  duodenum.  It  unites  with  the  splenic 
vein  behind  the  pancreas,  to  form  the' main  trunk  of  the  portal  sys- 
tem. 

The  MESENTERIC  OLANDS  Vary  in  number  from  fifty  to  a  hundred 
or  more,  and  in  size,  from  that  of  a  large  grain  of  wheat  to  that  of 
in  ordinary  white  bean.  They  may  be  readily  recognised 'by  their 
pale  fleshy  color,  oval  or  rounded  figure,  and  firm  consistence.  They 
exist  in  greatest  numbers  along  the  posterior  or  spinal  border  of  the 

*  This  18  the  largest  arterial  annstomosis  in  the  body. 
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not  infrequently  double,  or  Bbmetimes  even  triple,  on  one  or  both 
Bides,  and  arise  from  different  parts  of  the  aorta,  or  from  some  of  its 
branches.*  They  are  covered  in  front  by  the  peritoneum,  and  gene- 
rally by  the  corresponding  renal  vein?,  the  left  lying  also  behind  the 


*  The  author  bu  m 
«Dd  thrte  on  the  other 


)n  in  the  same  aabject  four  rcual  nrteries  ' 
all  coming  from  the  aorta. 
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inferior  csTa.  "Sefore  enterihg  the  fissure  of  the  kidney,  they 
diride  into  three  or  four  hrancfaes^  which  al%  distribdted  to  the  dif- 
ferent parts  €|f  this  organ. 

The  BPB&HAVio.ABTttiiB  (Fig.  148^9,  ^)  nsnally  eome. off  sepa- 
ntely  a  shprt  distiooe  below  the  renal,  but  sometinies  by  a  single 
short  tnpnk  Max  the-  front  of  the  aorta^  apd  occasionally  one  or  botii 
from  die  renal  arterieik  They  are  ^ite  small  bpt  tery  Jong;  they 
dsseend  obliquely  entward  behind  the  pseritonerim,  i^nd  accompani^ 
by  the  fqMnnatiq*yeiiMy  they  enter  the  internal  abdominal  ring,  tra? 
rette  the  ingninal  cftnal»  forming  one  of  the  constitneiits  of  the  aperr 
matic  cord|  and,  dese<9nding  into  the  scrotom,  are  distribnted  princi- 
pally to  the  testes.  In  the  female,  they  take  the  sam^  direction .  ag 
far  as  the  onuries,  and  jsre  distribnted  to-  these  orgaiis,  to  the  fallo- 
pian tabee,  and  to  th^  sides  of  the  uterus. 

■ 

The.XQMBAft  AMXRlifr  (Fig4 148, 10)  consist  of  four  or  five  pairs, 
vhich  originate  from  the  posterior  aspect  of  the  aortl^  opposite  the 
body  of  each  .lumbar  vertelNrit;  curripg  backward  beneath  the 
little  tendtQOus  arphes  that  are  placed  here  for  their  protection,  they  ^ 
diride  into  an  anterior  and  a  posterior  set  of  branches,  the  former 
distributed  to  the  lateral  and  anterior  widls  of  the  abdomen,  and  the 
latter  to  the  miiBcles  of  the  back  atid  to  the  spinal  eord. 

The  COMMON  or  primiviyb  iluo  ARTtRiss  (Fig.  148, 2,  2)  are  the 
two  terminal  dirisions  of  the  aorta,  whose  bifurcation  is  situated  in 
front  of  the  lower  margin  of  the  fourth  lumbar  vertebra.  From 
their  origin,  they  diverge  at  an  acute  angle,  pass  obliquely  down- 
ward, (brward,  and  outward,  lying  along  the  brim  of  the  pelvis  and 
the  inner  border  of  the  psoas  muscles,  and,  opposite  the  sacro-iKac 
symphysis,  they  divide  on  each  side-  into  the  internal  and  external 
iliac  arteries,  the  former  intended  for  the  parts  contained  within  the 
pelvis^  and  the  latter  for  the  inferior  extremity.  They  are  very 
large,  but  short,  nyrely  measuring  more  than  two  or  two  and  a  half 
inchea  in  length,  straight,  but  often  curved  with  the  concavity  pre- 
senting upward,  and  they  give  off  no  large  branches.  They  are  covered 
upon  their  inner  and  superior  asp^t  by  the  peritoneum,  are  both 
crossed  by  the  ureters,  and  the  left  one  also  by  the  hemorrhoidal  branch 
of  the  inferior  mesenteric  artety.  Their  relations  with  the  common 
iliao  veins  are  not  precisely  the  same,  for  although  each  vein  is  situr 
ated  behind  and  below  its  corresponding  artery,  the  left  in  crossing 
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the  posterior  margin  of  >  the  brim  of  the  pelvis  to  Veach  the  inferior 
oava  vein,  which  ^is  situated  to  the  right  of  the  aojrta,  paBses- beneath 
the  commencement  of  the  right  artery.  •  .  * 

The  EXTERNAL  iLtAC  ARTERT  (Fig,  148>  11)  descends  forward  and 
a  little  outward,  upon  the  inner  border  of  the  psbas  muscle,  to  the 
crural  arch,  beneath  which  it  passes,  and  is  then  Called  the  femoral 
arterjr.  It  is  covered  superiorly  by  the  peritoneum,  and  is  crossed^ 
On  the  right  side  of  the  body,  by  the  lower  extremity  of  the  small 
intestipe,  and  on  the  left  by  the  sigmoid  flexure  of  the  colon.  Be- 
neath the  crural  arch,  the  psoas  muscle  is  upon  its  outer ,^  and  the 
external  iliao  vein  upon  its  inner  side;  but,,  within  tbe  abdomen,  the 
vein  is  beneath  or  behind  the  muscle.  Its  brimches  afe  the  epigas- 
tric and  circumflex  iliac  arteries^ 


• 


The  EPIGASTRIC  ARTERY  (Fig.  143,  13)  ariscs  from  the  inner 
aspect  of  the  external  ilia6,  directly  beneath  er  a  few  line^  above 
the  ^rural  arch ;  it  passes  for  a  little  way-  almost  horisontslly  inward 
and  forward,  and  is  then  reflected  upward  and  inward,  upon  the  pee* 
terior  surface  of  the  anterior  wall  of  the  abdomen.  It  lies  along 
the  inner  side  of  the  internal  inguinal  ring,  and,  entering  the  sheath 
of  the  straight  (rectus)  muscle,  is  distributed  to  the  surrounding 
parts,  some  of  its  branches  reaching  nearly  aa  hi^  as  the  margin 
of  the  thorax. 

The  obturator  artery,  which  is  usually  a  branch  of  the  internal 
iliac,  is  sometimes  given  off  by  the  epigastric;  in  thieT  case  it  may 
desqend  inward,  along  the  posterior  aspect*  of  the  crural  arch,  above 
the  entrance  of  the  crural  canal,  or  may  pass  dir^tly  downward  to 
reach  the  opening  in  the  obturator  membrane.*  ' 

The  CIRCUMFLEX  ILIAC  ARTERY  ^Fig.  143, 14)  is  somewhat  smaller 
than  the  preceding.  It  comes  off  from  the  outer  sida  of 'the  external 
iliac,  just  beneath  the  crural  arch,  and  passes  upward  and  outward 
behind  the  arch  as  far  as  the  superior  spine  of  the  ilium.  Here  it 
divides  into  two  branches,  one  of  which  ascends  in  the  aubstance  of 
the  anterior  abdominal  Wall,  and  the  other  winds  along  the  iliae 
crest  between  the  external  oblique  and'  transverse  muscles,  and  an- 
astomoses with  the  ilio-lumbar,  a  branch  of  the  internal  iliac 

*  The  relations  whieh  this  vessel  bears  to  crural  hernia  will  te  mentioned 
berqafter.  / 
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Vsiv&— -Tbe  teiBK  foqnd  npoii.th#  poilerior  wall  of  the  abdomen 
for  the.  most  pert  »ccoiiipan7  eorreeponding  'arteries^  and  open  into 
the  inferior  eaya  ¥ein,  which  forina  the  main  channel  through  which 
tU  the  Tenons  Uood  from  the  inferior  extremities  itnd^the  smb*; 
^aphragmatie'.dirisioii  of  Jthe  tmnk  is  returned  to  the  heart.  The 
Teins  firom  the  digestive  organs,  however — the  stomach,  small 
and  large  intestines/  spleen,  and  pancreas— unite  to  form  a  c6tn- 
aon  trunk  ^ed  the  ]^£Tal  yxin,  which  ramifies  like  'an  arteiy 
through  tha  aubetwoe  of  the  liver;  but  the  blood  wlirch  it  conveys 
to  this  organ  ultimately  reaches  the  inferior  cava,  hj,  the  hepatic 
Tein%  afl  wiU  be  hereafter  described. 


• 


The  iKlrsBiOB  or  ASOXNDiKe  cava  vbik,  ihe  largest  venous  trunk 
in  the  body,  commences  opposite  the  fourth  lumbar  vertebra,  by  the 
onion  of  the  two  common  iliac  veins.  It  ascenda  in  front  of  the  spine 
ilong  the  right  side  of  the  aorta,  and,  therefore,  a  little  to  the  right 
of  the  jnedian  line,  and,  baring  traversed  the  quadrangular  opening 
mihe  tendinous  portion' of  the  diaphragm,  opens  almost  immediately 
into  the  -right  auricle  of  the  heart.  In  its  course,  it  receives  the 
common  iliac  veins,  the  middle  sacral,  lumbar,  spermatrc,  liHud^' 
taprn-renal,  hepatic,  and  diaphragmatic  veins. 

The  KrrsKKAL  iuao  vbut  is  the  continuation  of  the  femoral  vein 
within  the  abdomen.  It  ik  situated,  While  under  the  crural  arch, 
dose  to  the  inner  side  of  the  artery,,  but,  passing  backward  to  join 
the  internal  iliac,  it  gradually  gains  the  under  surface  of  the  artery, 
resting  upOn  the  inner  border  of  the  psoas  muscle.  Near  the  crural 
uA  it  receives  the  epigastric  and  circumflex  iliac  veins,  which, ac- 
eonipany  the  arteries  of  the  same  name.  Between  the  inner  border 
of  Ae  extemal'iliac  vein,  where  it  is  continjoious  with  the  femoral,  and 
with  the  crescentic  edge  of  Gimbemat's  ligament,  and  beneath  the 
internal  extremity  of  the  crural  arch,  is  the  transversely-oval  open- 
ing known  as  the  internal  crural  ring,  or  the  entrance  to  the  crural 
canal,  to  be  hereafter  described  in  connection  with  crural  hernia.   " 

The  niTBBNAL  iliac  vein  accompanies  the  internal  iliac  artery, 
tad  will  be  seen  in  the  dissection  of  the  contents  of  the  pelris. 

The  co^uos  iliac  vein  results  from  the  union  of  the  external 
tad  internal  iliacs,  and  commences,  therefore,  oppositiB  the  sacro-iliao 
ijmphysis ;  thence  it  ascends  backward  and  inward,  to  unite  with  ita 
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fellbw  of  the  opposite  side  at  tbecommenoement  of  the  inferior 
The  right. vein  crosses  the  corFesponding  artery  ohliqaely  beliiiid  %^ 
reach  its  outer  aspect;  the  left,  larger  than  the  right,  is  at  first  be. 
neath  and  parallel  to  its  corresponding  artery,  but  snbseqnently  it 
crosses  the  front  of  the  last  lumbar  vertebra,  beneath  the  right  srttty 
at  its  commencement. 

The  MIDDLB  SACRAL  VEIN  is  Tcry  small ;  it  corresponds  to  ths 
artery  of  the  Satne  name,  and  ojpens  into  the  commencement  of  the 
caTA  vein  behind* 

« 

The  LDMBAR  VEINS,  three  or  four  on  each  side,  receive  the  blood 
from  the  muscles  of  the  loins,  and  from  the  lower  part  of  the  siHual 
cord,  and,  winding  around  the '  lumbar  vertebrso  in  company  with  the 
lumbar  arteries,  open  into  the  a^acent  back  part  of  the  cava.  • 

The  SPERMATIC  VEINS,  one  on  each  side  and  quite .  small,  pass 
obliquely  upward  from  the  internal  inguinal  ring  alongside  of  the 
spermatic  arteries,  and  open,  the  right  into  the  inferior  cava,  and  the 
left  into  the  left  renal  vein. 

The  RENAL  or  emulqent  veins  are  generally  single  on  each  side 
and  very  large.  They  pass  transversely  from  the  fissure  of  the  kidney 
into  the  adjacent  part  of  the  cava.  The  left'  is  the  longer  of  the  two; 
it  receives  the  left  spermatic  vein  at  a  right  angle,  and  crosses  the 
front  of  the  aorta. 

The  SUPRA-RENAL  or  CAPSULAR  VEINS,  one  On  each  side,  are  very 
small,  and,  as  their  name  indicates,  come  from  the  supra-renal  cap- 
sules. The  right  terminates  in  the  cava,  and  the  left  in  the  renal 
vein.  . 

The  HEPATIC  VEINS  will  be  8e,en  in  the.  examination  of  the  liver, 
from  the  notch  of  who^e  posterior  border  they  emerge^  and  terminate 
immediately  in  the  inferior  cava. 

The  BiAPHRAQMATic  or  PHRENIC  VEINS,  two  OR  cach  side,  accom- 
pany the  diaphragmatic  arteries,  and  generally  terminate  in  the  cava 
just  at  its  entrance  into  the  tendinous  opening  of  the  diaphragm, 
but  they  sometimes  open  into  the  hepatic  veins. 
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Hie  Anao6  TUHS,  two  in  number^  belong  more  properly  t6  the 
aofttomj.  of  Ibe  tboraiT,  but  their  oommeneemeiit  in  the  abdomen 
■^7  be  leeft  in  this  djueection. 

Tke  rigkt  or  greater  irnggee  oommeneee  upon  the  right  side  of  the 
bodiee  of  the  lumber  Tertebt^  by  oommmnieatione  with  the  inferior 
eeve  end  the  lumber  Teine.  Ite8eend8infirontoftheroot8ofthe.tren8» 
^T«ee  pyoeoopee,  end,  entering  the  thorax  «tbroagh' the -aortic  openieg 
of  the  diaphragm, 'beeomee  muoh  enlarged  by  the  nnmeroos  inter- 
aoete)  veine  whieh  empty  into  it,  and  termfnatesy  finally,  in  the  enpe* 
rior  eeva^  Teiii. 

The  If/k  or  iemi^a^go$f  nraob  smaQec  than  the  preeeding,  begine 
upon  the  left  aide  of  t)ie  lumbar  Tertebrs,  It  reeeiTee  branches  from 
the  left  lumbar  reins,  and  solnetime^  va  small  communicating  branch 
from  the  lefkk  -renal  rein,  enters  the  thorax  beneath  the  internal 
irenale  margin  of  the  diaphragm  drthroi^h  the  aortic  opening,  and 
finally  terminates  by  crossing  Uie  front  of  the  spine  transrertiely  to 
reach  the  right  aiygos* 


The  XHO&AOio  ouoTy  the  main  trunk  of  the  lymphatic  system 
of  Tcssels,  commences  in  the  abdomen  upon  the' front  of  the.  upper 
lembar.  rertebra,  behind  and  a  little  to  the  right  of  the  aorta. 
Here  tl^e  ressel  ..is  somewhat  dilated  into  an  elongated  sac  about 
the  sise  of  a.  small  goose-qaill,  called  the  reoept(uIe  of  ihe  ehylt 
(receptaculum  chyli),  wbibh  receives  the  lacteals  of  .the  mesentery, 
said,  becoming  narrow  as  its  ascends,  enters  the  thorax  through  the 
aortic  opening  of  the  diaphragm,  and  continuing  itsqpurse  along  the 
front  of  the  spine,  terminates  eventually  in  the  left  subclavian  vein** 

The  ^mall  sise  of  the  duct  and  the  extreme  thinness  of  its  walls 
render  it  often  difficult  to  find,  ui^less  it  has  been .  previously  filled 
with  solid  injection. 


NERVES  OF  THE  ABDOMEN. 

The' nerves  of  the  abdomen  belong  both  to  the  organic  and  cerebro* 
spinal  systems. 

The  ORQANio'  NERVES*  are  either  branches  of  the  solar  plexus  or 
of  the  two  main  trucks  of  the  sympathetic  nerve. 

*  If  the  8tod»t  it  St  work  upon  his  first  sulQect,  I  would  net  advise  hini  to 
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The  SOLAB  PLBXDS,  a9  before  mentioned,  consiBtsof  two  flattenedf 
irregularly  triangular,  grayish  bodies,  about  the  size  of  small  Lima 
beans,  and  called  the  semilunar  ganglia.  Thejr  are  situated  upon  the 
sides  of  the  ccsliac  artery/andconnected  by  numerous,  small,  nervoyos 
filaments  that  cross  in  front,  of  the  aorto  above  and  below  the  coeliae 
artery.  Each  semilunar  ganglion  receives  from  the  thoniz  the  great 
splanchnic  nerve;  this,  as  will  be'  seen  .hereafter,  is  but  m  branch,  * 
as  it  were,  of  the  sympathetic  nerv^  and  gives^off  the  numerous 
filaments  which  ^o  to  form  other  but.  smaller  plexuses,  destined  for 
the  different  abdominal  viscera.  The  most  important  of  these  second- 
ary, plexuses  are:  1,  the  diaphragmatic^  a  network  of  filaments 
accompanying  the  arteries  of  the  same  name;  2,  the  supra^renalj 
consisting  of  a  minute  ganglion  and  a  few.^  delieate  oflbetb  from 
the  solar  plexus,  which  enter  the  upper  and  inner  pisirt'of  the  capsule ; 
3,  the  r^nal,  formed  by  numerous  branches  froui  the  solar  plexus  and 
several  small  ganglia,  accompanies  the  renal  artery>into  the  substance 
of  the  kidney  ;"*"  4,  the  spermatic^  very  small,  and  formed  principally 
by  branches  of  the  renal  plexus,  accopipanies  the  spermatic  artery 
to  its  distribution  ;  5^  the  superior  mesenteric^  one  of  the  largest  of 
the  secondary  plexuses,  consists  of  a  great  number  of  filaments,  in* 
eluding  one  from  the  pneumogastric  nerve,  which  accompany  the 
artery  and  its  branches  to  their  ultimate  ramifications  in  the  mucous 
membrane  of  the  bowel;  6,  the  aortic^  considered  by  Quaiaas  a 
prolongation  of  the  s'olar  plexus,  consists  of  interlaced  filaments 
occupying  the  surface  of  the  aorta  between  the  superior  and  inferior 
mesenteric  arteries,  and  gives  offsets  t6  the  spermatic,  inferior  mesen- 
teric, anJi  hypogastric  plexuses ;  7,  the  inferior  mesenteric  surrounds 
tbd  inferior  mesenteric  artery,  and  accompanies  its  branched  to  the 
large  bowel ;  8,  the  coeliae^  propeHy  a  part  of  the  solar  plexus,  sur- 
rounds the  coeliac  artery,  and  divides  with  this  vessel  into  the  hepatic, 
coronary,  and  splenic  plexuses,  which  proceed  to  the  several  organs 
supplied  by  the  branches  of  this  artery. 

Each  of  the  two  stmpathbtic  nerves  consists  of  a  series  of  con- 
nected ganglia,  situated  upon  the  sides  of  the  bodies  of  the  vertebrae, 
and  reaching  from  the  base  of  the  cranium  to  the  coccyx.  These  gan- 
glia are  generally  small,  fusiform,  and  of  a  bluish-gray  pr  pearl  coloTy 

attempt  to  diBsect  out  the^e  nerves,  for,  even  with  the  advantage  of  a  prerioas 
knowledge  of  their  situation^  it  is  a  very  difficult  undertaking. 
*  Tilts  plexus  receiyes  the  smaller  splanchnic  nerve  fh)m  the  thorax. 
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tnd  xnaj  be  found  in  the  abdomen  upon  the  sides  of  the  bodies  of 
the  lumbar  yertebrn,  in  front  of  Ibe'roots.of  the  tran^^rse  prooesses. . 
The  ganglia  aro  connected  bj  a  small  gAj  nervous  filamenti  extend- 
mg  from .  the  inferior  extremity  of  each,  to  ^be  superior  of  tho  one 
belowy  so  that  the  ganglia  appear,  to  be  onl j  enlairgementa  or  sw6|ll- 
ings  upon  a  continuous  nervous  trunk.;  whereas,  they  are  properly 
*  mdependent  <centres  from  which  the  connecting  ^laments  ate  given 
off. 

The  branches  of  the'- sympathetic  nerves  originate  from  the  gall- 
ic and  are  arranged  into  two  general  di^isions^  an  anterior  and  a 
postanor';  the  former:  follows  the  course  of  the  bsanehes  of  the  aorta^ 
to  enter  the  solar*;  plexus  of  the  several  secondary  plepcuses  formed, 
from  It ;  the  latter  turns  backward  to  joia  thei  spinal  nerves  as  they 
focrge  from  the  spii^  canal. 

.....  • 

S^XVAL  NjBBVE8.-^The  principal  spinal  nerves  seen  in  this  dis- 
section, are  branches  of  the  anterior  divisions  of  the  four  upper  kun-^ 
bar  nenreSy  which|  ^merging  at  their  corresponding  inter* vertebral 
foramina,  enter  the  substance  of  the  large  psoas  muscle.  Here,  by 
SQ  interchange  of  fibres,  they  constitute  the  hmi^r  plezut  (Fig' 
148,*  J18),.  which  receives  also  a  branch  from,  the  last  dorsal  nerve* 
The  branchips  of  the  lumbar  plexus  are  the  lollowing :— 

•  ,  •     •  •      « 

1.  The   SUPERIOR   MUSCULO-CUTAIIEOUS,'  or   ILIO-SCROTAL   NERYB 

(Fig.  143,  20),  originates  from  the  upper  part  of  the  lumbar  plexus, 
and  is  formed  exclusively  from  the  first  lumbar  nerve.  It  passes 
outward  and  downward  .across  the  superior  part  of  the  square  lum- 
bar muscle,  perforates  the  transverse  muscle,  and  running  forifard 
along  the  crest  of  the  ilium^  between  thq  transverse  and  internal- 
oblique  muscles,  divides  into  two  branchea,  of  which  the  superior 

and  smaller  is  distributed  to  the  anterior  wall  of  the  abdomen,  and 

■  •  .... 

the  anterior  or  scrotal  branch,  descending  along  the  crural  arch, 
accompanies  thp  spermatic  cord  into  the  scrotum.  , 

2.  The    INFERIOR    MUSCULO-CUTANEOUS    KKRVB    (Fig.    148,    21) 

originates  just  below  the  preceding,  and  is  formed  from  divisions  of 
the  first  and  second  lumbar  nerves.  I>  crosses  the  square  lumbar 
and  iliac  muscles  in  the  direction  of  the  superior  spinous  process  of 
the  ilium,  and  is  distributed  to  the  skin  and  muscles  in  this  situa- 
tion, some  of  its  cutaneous  filaments  reaching  as  far  as  the  pubes. 
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3.  The  EXTmNAL  MnBCUI.O-OtrrANBOUS  NBRYE  (Fig.  143, 17),  % 
branch  of  the  snoiid  lombi^  pi^rcei^  the  posterior  part  of  the  large 
psoas  muscle,  follows  its  external  border  for ~  a- little  way,  is  then 
directed  across  the  iliac  miiscle,  passes  beneath  the  external  extre* 
nrity  of  the  craral  arch,  and.  divides  into  an  anterior  and  a  posterior 
branch,  which  are  distributed  to  the  skin  npon  the  fronf  and  posterior 
aspect  of  the  thigk  '  / 

• 

4.  The  GBiOTO-ORTmAL  ITBRVE  (Fig.  143,  22)  is  a.  small  filament 
from  the  second  InmbaT  nerve.  It  perforates  the  npper  part  of  the 
large  psoas  mttscler  from  behind  forward,  and  passing  down  npon  its 
anterior  surfoce  as  far  as  the  craral  arch,  divides  into  a  serofal  and 
a  craral  brAnch;  thd  former  emerges  at  the  external  ingninal  ring, 
and  the  latter  beneath  the  craral  arch,  to  be  distributed  to  the  skm 
upon  the  inner  side  of  the  thigh.  While  upon  the  surface  of  ^e 
psoas  muscle,  this  nerve  is  in  close  relation 'with  the  ureter,  which 
is  stipposed  to  account  for  the  pain  and'retraction  of  the  testicle,  in 

the  ptissage  of  calculi  from  th6  kidney  to  tlie  bladder. 

•  ... 

5.'  The  CRURAL  NERVfi  (Fig.  148,  19).  This  is  the  largest  of  t^e 
branches  of  the  lumbar' plexus,'  and  is  formed  from  divisions  of  th^ 
second,  third,  and  fourth  lumbar  nerves.  It'  descends  at  4rst  b^ 
hind  the  psoas  muscle,  and  then  between  its  outer  border  and  the 
niac  muscle,  as  far  as  the  crural  arch,  beneath  which  it  goes  out 
upon  the  thigh. 

6.  The  OBTURATOR  ifERYE,  the  most  inferior  of  the  branches  of 
the  lumbar  plexus,  originates  from  the  third  and  fourth  lumbar 
nerves,  passes  along  the  lateral  wall  of  the  j^elvid  to  the  superior 
angle  of  the  obtuilBttor  foramen,  through  which  it  reaches  the  mus- 
cles upon  thef  inner  part  of  the  thigh.  '  It  is  accompanied  by  the 
obturator  artery  and  vein. 

The  ffth  lumbar  J  or  the  lumbo-sacral  nervey  does  not.  properly 
form  a  part  of  the  lumbar  plexus.  It  emerges  from  the  fifth  lum- 
bar  inter- vertebral  foramen,  receives  a  branch  from  the  fourth  lum- 
bar nerve,  and  descends  inlo  the  pelvis  over  the  sacro-iliac  sym- 
physis, lying  close  to  the  bones,  to  join  the  sacral  plexus. 
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DunonQK. — HsTing  oomplst^  thq  exaauiuution  o£  the  pooterior  v«ll  «l 
dta  abdinen,  llw  Btudept  ahonid  proceed  to  the  study  of  the  Tiscen.  .  Those 
■hoold  be  well'wiahed  eztanull^  wlthoat  HMiiting  their  attaoh^ente,  the 
*>ieh  and  iataitiitM  ili|^^  inflated,  and  tne  wh(S»  pkoed  npooths  table 
u  aaariy  in  thor  natvral  pgaitiov  as  poauhle. 

TIm  aumestiary'oasal,  the  oeatre  of  th«  digtstin  appuatiu,  u 
•  loDg  mernhnnooa  tnb^  of 
differ«nt  siw  utd  Btraotore  in  ng.  lu. ' 

^ervnt  aitwitioiu,  and  ex- 
tending fntt  tk»  month  to  ^ 
the  nans.  '  It  eonsuta  of  Biz 
pnndpsl  parts,  of  which  three 
tra  ntuted  j^re,  and  t&ree 
below  Uie  diaphragni.-  IIm 
p«rti  above  the  diaphragm 
are  Ui«  month,  pharynx,  and 
asophagna,.Thich  will  be  seen' 
in  the  disaecUon  of  the  regions 
in  which  thej  are  placed.  The 
sbdominal  division  cooBists  of 

1.  The  stomach, 

2.  The  small  intestine, 
8.  The  large  intestine. 

TBI  Stomach. — The  sto- 
mach is  sitiuted  in  the  npper 
part  of  the  abdomen,  occupy- 
ing ne^ly  the  whole  of  the 
le^  hypoehoQdriae  and  a  large 
part  of  the  epigastric  region, 
and  reaching  sometimes  into 
the  right  hypochondrias.  It  is 
held 'in  its  place  by  the  (mo. 
phagns  and  dnodennm,  with 
which  it  Is  continnons,  by  the 
hepatico-gastric  and  the  gaS- 
tro-oolio  omentum,  by  its 
bloodressels,  and  by  the  pres- 
iore  of  the  snrronnding  parts. 
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It  18  irregularly  oonoidal  in  shape,  slightly  flattened  from  before 
backward,  and  bent  npon  it8|if  with  Ibe  concavity  presenting  upward 
and  to  the  right.  When  in  a  state  of  moderate  distension,  it  is 
directed  from  above  downward,  forward,  and  toward  the  right  side; 
but  when  dbtended  to  .its  utmost,  it  Jies  almost  transversely  i^oroas 
tha  left  hypochondriac  and  ^pigastfic  regions,  and  encroaches  upon 
the  umbilical.  When  entirely  empty,  it  is  nearly  vertical,  and  con- 
tained only  within  the  left  hypochondriac  region.  These  facts 
should  be  borne  in  mind  in  the  diagnosis  of  wounds  penetrating 
the  abdomen. 

In  the  human  subject,  the  stomach  is  single ;  and,  aside  from  its 
variations  in  size  in  the  same  individual  under  different  circum- 
stances,  differii  in  actual  cajjacity  in  different  individuals.  Some- 
times it  measures  only  a'Httl^  more  in  dian^eter  than  the 'small 
intestine;  and  again,  it  is  capable  of  containing  on^  or  two  gallons. 
This  difference  idepends  in  a  great  measure  upon  the  different  habits 
of  eating;  the  organ  being  usually  small  in  persons  accustomed  to 
four  or  five  meals  a  day,  and  large  in  those  who  eat  but  once  during 
the  same  time. 

For  convenience  of  description,  the  stomach  is  divided  into 
an  ^anterior  and  a  posterior  surface,  a, superior  and  an  inferior 
border  or  curvature,  a  base  or  large  extremity,  and  an  apex 'or 
slnall  extremity. 

*The  anterior  9urfccce  is  convex,  the  convexity  depending  upon  the 
stAte  of  the  organ.  It  presents  directly  forward  wlien  the  cavity  is 
only  partly  full;'  and  forward  luid  upward  when  largely  distended. 
It  is  In  c<)«ilact  with  the  diaphragm,  which  separates  it  from  the 
heart  and  base  of  the  lungs,  with'the  under  surface  of  the  l^ft  lobe 
of  the  liver,  and  to  a  greater  or  less  extent  with  the  anterior  abdo- 
miaieil  wall  in  the  epigastric  region. 

The po8terior  9Ufface  looks  backward  and  a  little  downward;  it 
is  in  relation  with  the  posterior  wall  of  th^  abdomen  and  anterior 
surface  of  the  pancreas,  and,  when  the  organ  is  distended,  with  the 
supra-renal  capsule  and  kidney,  and  the  transverse  mesocolon. 

The  base  or  hrge  eztremity  is  convex,  and  situated  deep  witl^in 
the  left  hypochondrium.  It  presents  upward  and  a  little  outward, 
and  is  in  relatioti  with  the  diaphragm,  which  separates  it  from  the 
base  of  the  right  lut^g,'  and  with  the  concave  surface  of  the  spl^en> 
to  which  it  is  attached  by  the  gastro-splenic  omentum. 

The.  emdli  or  pyloric  extremity  represei^ting  the  apex  of  the  cone^ 
presetitfi  upward,  outward,  and  a  little  backward,  and  is  continuoofl 
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with  the  dnodeoanu  -  Owiog  to  the  oblique  cUrectioD  of  the  organ, 
this  fztremity  IB  tipon  a  plane  somewhat  anterior  to  the. -base.  Im« 
mediatelj  to  the  left. of-  the  iipex,  the  organ  presents  a  slight  swell- 
ing, which  ia  analogous  to  the  seodnd  stoinach  of  soyie  of  the  inferior 
SDimals. 

The  superior  or  concave  border  (lesser  curvature)  of  the  stomach 
measures  from  four  to  five  inches  in  length.  It  is  directod  upward 
and  backward,  embracing  the  Spigelian  lobe  of  the :  Irver,  ta^d  the 
structures  upon  the  ai^torior  surfaoe  of  the  spine*-  It  is  attached  to  the 
transverse  fissure  of  the  liver  by  the  faepatico-gastric  omentum,  and 
has  resting  upon  it  the  pyloric  and  gastric  artories  and  their  accom- 
panying veins.  At  the  junction  of  the  superior  border  and  the  left 
extremity,  the  stomach  makes  ah  obtu8|$  angle  with  the  oesophagus. 
The  opening  between  thein  ia  called  the  €g$ophiijfM:or  cardiac  ori- 
fice^ in  distinction*  from  the  jQ»y2eritf'or(/i<rc,irBci^*eommtm  with 
the  duodenum.                     '  *  '  ,*  'V*       '  •  *  \'.   • .  >'.••.••. 


The  inferior  or  convex  bordflt;(gi;eiitor  durvtltarey^lntich  longer 
than  the  superior,^and  is  in  relation  ipiihe  greater  part  ^f  its  extent 
with  the  tra&SF:ene  colon,  to  which  {t  ia  Mtacl^e^  l^^T^  gastro- colic 
or  great  omentiins.  '  Th^  right  and  left  gi^tro^epiplblc  arteries  and 

reins  pass  .along  UdtTbocder. «.     <       *   * 

.  .•   '  .  ' 

•         •  •  ■  ■  .  \  ;  .^ 

yE8SELS:*^tlie  arteries  of  the  stomach  are  numerous,  and  com- 
paratively large :  they  are  the  gastriQ  or  coronary,  pyloric  branch 
of  the  hepatic,  hepatico-gastrie  or  right  gastroepiploic^  splenico- 
gastric  or  left  gastco-epiploic,  and  small  recurrent  branches  (vasa 
brevia)  of  the  splenic  artery.  The  veins  for.  the  most  part  accom- 
pany the  arteries,  and  termihate  eventlially  in  the  portal  vein.  The 
lymphatics  or  absorbent  vessels  are  very  numerous,  and  entor  the 
lymphatic  glands  situated  along  the  superior  and  inferior  borders  of  ^ 
the  organ. 

The  nerves  are  branches  of  the  solar  plexus  and  of  the  pneumo- 
gastric  nerves,  which  enter  the  abdomen  With  the  oesophagus.     The  • 
stfiuture  of  the  stomach  is  in  many  respects  similar  to  that  of  the 
small  and  large  intestines,  and  will  be  hereafter  described. 

•Thb  Small  Iktestins. — The  small  intestine,  comprising  all  that 
part  of  the  alimentary  canal  between  the  stomach  and  the  large 
bowel,  is  situated  for  the  most  part  in.  the  umbilical  and  hypogastric 
regions,  and  extonds  also  into  the  lumbar  and  iliao.  It  has  the  form 
of  a  long  cylindrical  tube  bent  many  times  upon  itself,  and  present- 


ing  a  coiled  or  convoluted  appearance.  Its  average  length  ia  from 
eighteen  to  twenty  feet.*  Its  diameter  is  largest  at  its  commenceioeiit 
or  duodenal  extremity,  and  gradually  diminishes  to  its  termination 
or  colic  extremity.  For  description,  it  is  considered  in  three  j 
Bioas,  called  respectively  the  duodenum,  jejunum,  and  ilenm. 


The  DUODESrMt  (Fig.  144),  the  first  and  largest  portion,  n>i 
from  eight  to  nine  inches  in  length,  and  extends  from-  the  pyll 
extremity  of  the  stomach  ttt   the  commencement  of  the  jejunum, 


iIk  tlgarc,  Whkh  t>  *UmA  tnm  TlndnnaBn,  Uie  Utit  uid  itoiiiiidi  m  toTTXiJ  am  n  thorn  Uii 
luo.  Uia  puvMu.  Hil  tb*  (rlim.  I.  The  sndw  taittn  nt  tbt  Uth.  g.  a■]^»UddIr  /  Tto 
D  Ula  duel,  lUnnrd  b;  the  union  of  m  d-ucl  fteni  thn  EBU-bMduF,  nllid  tWvfilkiluFt,  kDd  or  Ih* 

nrM«*t  tbtMUBuh.   ii.  Vilaric  nA  oUbt  itamtiii-  d.  Bmitnau.    k,  Hiadaf  pucnwl  I. 

dDFt<ii>»illU)inLijrhv.    r.  The  ^«n.    r.  Thr  Mlut,  ulicbkh  ffi*  Uoadnnvl*  «■■»-    (-  PU- 


below  the  transverse  mesocolon  on  tli6  left  side  of  the  second  lumbar 
vertebra.  From  its  com  then  cement  it  ascends  towards  the. right  and 
a  little  backward,  betwceD. the  two  layers  of  the  bcpatico-gastric 
omentum  to  the  under  surface  of  the  liver,  then  makes  a  sudden 
bend,  und  descends  almost  vertically,  and  finally  tui-ns  transversely 
across  the  front  of  the  spine  to  terminate  in  the  jejunum.  The  a»- 
cendiag  portion,  which  is  the  only  part  seen  when  the  abdomen  is 


*  In  A  sabjcct  of  nompwtint  lean  than  m 

«etine  not  to  exceed  eleven  or  twelve  Tcet. 

t  Frnin  dvodtnua,  because  it  gaoenilly 


height,  I  found  the  emull  io- 
nbout  twelve  fingers'  brcttdtb 


M 
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irtt  Opened^  is  aboat  two  inches  long,  and  lies  in  fronti  «i)d  a.. little 
to  the  left  of  the  neck  of  the  gall-bladder  and  hepatic  vessels.  The 
lecond  or  Mrltea?  portion,  is  from  two  to  three  inches  long,  forms  «n 
scute  angle*  #ith  the  first,  and  is  situated  in  the  adjacent  parts  of  the 
epigastric  and  left  hypochondriac  regions,  where  it  is  permanently 
fixed  by  the  peritoneum,  which,  covers  only  its  anterbr  surface.  It 
is  in  relation,  behind,  with  the  inner  margin  of  the  right  kidney, 
ascending,  cava  vein,  and  common  bile  doct ;  extemaUy,  with  the 
superior  extremity  of  the  ascending  colon,  and  internally,  with  the 
h^d  of  the  pancreas,  and'  Vrith  the  common  bile  duct,  which,  in 
connection  with  the  pancreatic  duct,  perforates  its  lower'  part,  as 
will  be  itfeen  hereafter.  The- third  or  ttmmverse  portion,  three' dr 
four  inches  in  length,  forms  h  right  angle  with  ^  the  preceding,  and  is 
firmly  inch)eed  between  the  two  layers  of  the  transverse  mesocolon. 
It  is  ip  relation,  behind,  with  *the  aorta  'and  inferior  cava,  and  in 
front,  with  the  sdperior  mesenteric  urtery  and  vein,  which  cross  it 
at  a  right  angle.  .   '   ^    '       '       ' 

The  Jbjuvitk*  and  iLSUMf  constitute  the  renuiintng  portions  of 
the  smairintestiiie.  To  the  former  are  assigned  the  upp^r  two-fifths, 
and  to  the  latter  the  Icfwer  three^fifths.  The  distinction  is  wholly 
arbitrary,  as  no^  natural  mark  of  limitation  exiles*  -  They  occupy  the 
umbilical  and  hypogastric  regions,  extending  also  intb  the  lumbar 
regions,  in  front  of  the  ascending  and  descending  colon,  and  to  a 
greater  or  less  extent  into  the  cavity  of  the  pelvis,  between  the 
rectum .  and  bladder.  The  two  together'  measure  from  fifteen  to 
twenty  feet  in  length.  Being  many  times  folded  or  coiled*,  their 
direction  is  very  tortuous,  but,  in  a  ^enetral  way,  oblique  from  the 
left  side  of  the  second  lumUsr  vertebra  toward  the  right  iliac  fossa. 
Their  size  is  lees  than  that  of  any  other  part  of  the  alimentary  canal 
except  the  oesophagus,  and  gradually  diminishes  from  above  down^ 
Ward. 

The  convolutions  or  folds  of  the  jejununi  and  ileum  are  attached 
to  the  posterior  wall  of  the  abdomen  by  the*  mesentery,  but,  owing 
to  the  length  of  this  structure,  are  by  n.o  means  constant  in  their 
number  or  situation.  Each  'one,  however,  may  be  considered  as 
having  a  free  convex  border  presenting,  generally,  transversely 
toward  the  anterior  wall  of  the  abdomen,  but  often  separaied  from  it 

*  YnaoJ^iumu,  emptj — beeanae  geaerallj  fonnd  in  thi^-conditiop. 
t  From  f  iAm,  to  torn  or  ooil. 
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by  the  gastpo-colio  omeotam,  aad  a  poBterior  or  eondikie  border, 
continuotiB  bj  it9  peritoneal  cost  with  ibe  aaterior  margin  of  the 
mesentery.  The  peonliar  form  of  the  mesekitery  knd  of  its  attaeh- 
ments  has  been  already  alluded  to  (p.  294).  The  last  coil  of  the 
ilenm  difijBre  from  most  of  the  othenEf  in  forming  a  earye  with  its  oon- 
cayity  directed  upward,  .the  right  extremity  ^f  the  curve  passing 
upward  and  toward  th^  right,  to  terminate  at  an  obtuse  angle  upon 
the  left  wa|l  of  the  qolon. 

■  >- 

■  *  ■ .  .         • 

y£S3EL8.-i-The  arteriei  of  the  small  intestine,  with  thtf  exception 
of  the  duodenal  branch  txf  the  hepatic,,  are  branches  of  .the  superior 
mesenteric,  whiqh,  with  its  accompanying  vein^  has  been  already 
seen,« .  The  disposition  of  these  vessels  and  also  of  the  lacteals,  with 
which  the  duodenum  and  j.ejunum  are  so  numerously  supplied,  will 
;be  noticed  in  connection  with  the  structure  of  the  alimentary  tube. 

The  nerves  are  branches  of  the  mesenteric  plexits,  and  accompany 
the  artQrieii  to  (heir  minute  ramifications. 

■ 

The  Labgi  Intsstinb  (Fig.  144). — Th6  large  bowel,  the  third 
division  of  the  abdominal  portion  of  the  digestive  canal,  commences 
in  the  right  iliac  region  a  few  anches  below  the  (erminlttion  of  the 
ileum,  and  ascepdsthrougbi  the  back  part -of  the  right  lumbar  to  the 
right  bypochotidriac  regioA-;  here  it  mak^s  an  abrupt  turn  and 
crosses  the  upper  pi^rt  of  the  abdomen,  through  thcadjacent  parts  of 
the  epigastric  and  umbilical  regions  to  reach  the*  left  hypoohondriuou 
At  this  point  it  makes  a  second  bend  through  the  bstck  part  of 
the  left  lumbar  and  iliac  regions,  forming  here  a  large  Mi  called 
the  sigmoid  flexure^  enters  the  pel  vis,,  and,  continuing  its  descent 
along  the  anterior  surface  of  the  sacrum,  and  coccyx,  termuiate^  at 
the  anus.  Although  cylindrical,  it  is  not  uniformly  so,  but  pre- 
sents numerous  enlargements  or  dib^tions  separated  by  transverse 
constrictions,  and  airanged  into  three  rowd  separated  by  the  same 
number  of  longijbudinal  bands.  Its  length' varies  from  five  to  six 
feet.  Its  sixe^also  subject  to  considerable  variety,  is  always  greater 
than  that  of  any  other  division  of  th^  alimentary  canal  except  the 
stomach,  but  gradually  diminiehes  from  its  commencement  to  its  ter- 
mination; a  considerable  4il<^tion,  however,  exists  a  few  inches 
above  the.. anus.  Connected  to  its  external  surface  are  nearly 
always  found,  except  in  em&ciated  individuals,  numerous  little  pedun- 
culated masses,  of  fat,  which  are  inclosed  hy  the  peritoneum  and  are 
called  epiploic  appendages. 
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The  Uurge  intestine  is  divided^  by  snatomigtB,  into  the  esdcaiSy 
with  its  vermiform  appendage,'  the  oolon,  indoding  the  sigtaoid  flex- 
ure, and  thereetom. 

.  '     •  •  • 

Tkn^CMOiu^  the  first  dnd  largest  ct  the  three  dirisions,  oomj^rises 
til  that  part-ef  the  large 'bowel  situated  belov  the  enti^nce  of  the 
3eiim.  As  its  name  indioates,  it  is  a  itind  poaeh  or  sae,  and  n^M* 
nres  from  ;two  to  foor  inobes  in  length,  and  as  many  in  breadth.  It 
oeonpies  the  right  iliac  fossa,  resting  npon  the  iliac  muscle,  from  whioh 
it  is  aeparmted  by  the  iHatf  fascia,  and  is  directed.  obUqaely  from 
bebw  upward  and  outward^  forming  an  obtose  ai^e  with  the  colon. 
It  is  held  in  its  position  by  the  peritoneum,  whidioovers  only  its 
anterior  and  lateral  sorfkces,  and  is  in  relation,  in  front,  with  the 
anterior  abdominal  wall,  internally  with  the  lower  end.of  the  ileum, 
and  posteriorly  with  the  Iliac  fhseia.  Its  great  siie,  which  sometimes 
nearly  eqnals-that  of  the -stomachy  is  no.donbt  partly  diie  to  its  de- 
pending position  and  conseqnent  liability  to  aoenmnlations  of  fecal 
matter,  which  often  give  rise  to  serious  constitutional  disturbance* 

Ooonected  to  the  lower  internal  wall  of  the  csdcum,  and  commu- 
nicating with  its.  caTity,  is  the  vermtfofm  pfvce9$  or  •  appendofft^  a 
blind  membranous  tube  about  the  sise  of  a  lirge  gobse-quill,  and  from 
four  to  fire  inches  in  length.  It  is  generally  found  coiled  up  in  a 
fold  of  the  peritoi/ieum  upon  the  ipuface  of  the  Hiac  fascia,  or  upon 
the  inbet  aspect  of  the  ciecum. 

The  conoN  consists  of  ascending,. transverse,  and  descending  por- 
tiona»  The  OMetndingf  or  right  colon  eztencis  from  die  csecum  to  'the 
transverse  colon,  traversing  the  back  part  of  the  right  lumbar  region, 
and  forming 'a*cnrve  with  its  concavity  presenting  forward.  It  is 
held  in  its  position  by  the  peritoneum,  which  covers  only  its  lateral 
and  anterior  surfaces,  and  is  in  relation  anteriorly  with  the  small 
intestines,  and  posteriorly,  with  the  square  lumbar  mitocle  and  right 
kidney,  to  both  of  which  it  is  connected  by  areolar  tissue,  the  pejri- 
toneal  investment  being  here  deficient. 

The  tramvene  colon,  or,  as  it  is  sometimes  cttHed,  the  areh  of  the 
colon,  is  intermediate  in  size  and  position  between .  the  ascending 
and  descending  divisions.  In  its  course  across  the  abdomen  it  forms 
a  enrve  whose  convexity  presents  forward,  and  gives  atta^ment  to  the 
gaatro-eolio  omentum,  and  is  in  contact  with  the  anterior  wall  of  the 
abdomen,  along  the  ac^acent  borders  of  the  epigastric  and  umbilical 
regions.  Its  posterior  or  ooneate  surface  is  in  relation  ifith  the 
21 
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transverse  portion  of  the  daodenam^and  is  attached  to  the  posterior 
abdominal  wall  by  a  very  broad  mesocolon,  which  forms '«  septum 
between  the  upper  third  and  lower  two-thirds  of  ihe  abdomen.  Its 
right  extremity  is  in  contact  with  the  under  surface  of  the  anterior 
border  of  the  right  lobe  of  the  liver^  and  the  fundus  of  the  g|dl*blad* 
der ;  it9  ileft  extremity  is  in  relation  with  the  lower  ei^treqiity  of  the 
spleen,  to  which  it  is  often  found  attachedr 

The  descending  colon  passes  from  the  left  hypocbondrium^  through 
the  back  part  of  the  left  lumbar  tathe  left  ifiac  region,  where  i%  turns 
back  to  form  the  sigmoid  flexure*  It  is  much  longer  and  smaller 
than  the  ascending  division, 'and,  like  it,  has  immediate  relaticms 
with  the  kidney  and  square  lumbar  muscle. 

The  sigmoid  flexure  varies  in  extent  in  4ifibrent  individuals,  and 
being  attached  by  a  remarkably  long.,  mesocolon,  is  often  found 
thrown  over  into  the  umbilical  region^  or  even  into  the  pelvis ;  this 
latter  displacement  is  most  apt  to  .occur  when  Aere  is  large  fecal 
accumulation  in  this.part  of  the  l^owel.  • 

• 

The  ^EQXVUy*  the  last  division  of  the  large  intestine,  oommenees 
opposite  the  left  sacro^iliac  symphysis;  it  descends  at  first  a  little  to 
the  right  to  gain,  the  mediae  line,'  and  thea  directly  downifard,  fol- 
lowing the- concavity  of  the  sacrum  and  coccyx,  to  whi<$h  it  is  attached 
ia  the  upper  part  of  its  course^  by  a  fold  of  the  peritonemn  called 
the  mesorectum.  In  the  lower  part  of  its  extent,  it  is  deficient  in 
peritoneal  investment,  this  membrane  leaving  the  anterior  surface  of 
the  bowel,  to  reacl^  the  back  part  of  the  bladder  in  the  male,  and  the 
vagina  in  the  fepmle»  The  rectum  is  abo  without  the  sacculated 
appearance  presented  by  the  rest  of  the  large  bowel. .  Its  relationto 
with,  the  pelvic  viscera  will  be  noticed  in  the  dissection  of  these 
organs.  -  .       . 

Vessels. — The  arteries  of  the  large  intestine  are  branches  of  the 
superior  and  inferior  mesenteric,  excepting  the.  middle  i^nd  inferior 
hemorrhoidal  arteries,  which  come  from  the  inferior  vesical  and  inter* 
nal  pudic,  and  supply  the  lower  part  of  4he  rectum. 

The  veins  form  a  part  of  the  portal  system,  except  the  hemorrhoi- 
dal, which  open  into  the  internal  iliac 

The  lymphaUes^  properly  so  called,  are  numerous,  but  the  lacteak 
are  comparatively,  few ;  thoy  enter,  the  lymphatic  glands  along  the 
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attochei  border  of  the  mesocojon,  and  thei^ce  continue  to  the  tbortdo 
diiol*  •        V.  ' 

The  n0rv€9f  with,  the  ezoeption  of  those  distribnted  to  the  lower 
part  of  the  reetnm^  whieh  belong  to  the  eerebro-epinal  sjatem,  are 
rabdiviaiona  of-the  solar  ple^nia. 


aXEOCTUBJi  OV  TH9  STOMACH  AND  INTESTINES. 


I. 


Hie  8tOBiaoh.and  bowels  igre  composed  of  .fbnr  separate  kyera,  qr 
CMft, -placed  one  within  the  other,  and.  continaous  tbronghoot  the 
whole  length  of  the  .civnal.,  They  are,  commencing  with  the.  exter- 
nal, the  serenSy.mpscttlar,  fibro-cellular,  and  mucous. 

The  asre>ict  «04<  is^  a  (continuation  of  the  perijoneum,  which,  as 
before  mentioned,  invests  no  part  of  the  tube  completiely,  and'  in 
some  places  is  wanting  to  a  considerable  extent.  «ThuB,.on'  the  sto^ 
maeb,  it  is  deficient,  along. a  parrow  space. npon  the  superior  and 
inferior  borders,  where  the  two  layers  of  the  omenta,  separate.  On 
the  first  part  of  the  doodeoum,  it  is  arranged  as  upon  the  stomach; 
on^e  second,/ or  vertical -portion,  it  exists  ^nly  upon  the  anterior 
surface;  imd  on  the  third,  or.  transverse  division,  h  covers  the  superior 
andinferior  surffuses.  It  almost  completely  invests  the  jejunum  and 
ileum,  being  deficient  only  along  the  narrow  attachment  of  the  mesen- 
tery. On  the  large  bowel,  as  already  described,  it  varies  in  its 
extent  at  different  parta,  and  is  entirely  wanting  at  the  lower  part  of 
the  rectum. 

The- serous  coat  assists  in  giving  strength  to  the  canal,  and  fur- 
nishes a  .smooth  surface  for  the  several  parts  to  glide  upon  one 
another  and  upon  the  surrpunding  structures.  Although  possessing 
little  or  no  elasticity,  it  sjlows  an  almost  unlimited  dilatation  by  the 
separatioiv  of  its  reflected  layers.  '  v.    . 

The  MUSCULAR  POAT  is  situated  within  the  preceding,  to  which  it 
ia  Attached  by.  short  areolar  tissue.  It  may  be  seen  by  dissecting 
off  the  external  Isyer,  or,  without  any  dissection,  by  holding  a  piece 
of  the  stomach*  or  bowel  between  the  eye  and  the  light.  The  thick* 
ness  of  this  tunic  and- the  disposition  of  its  fibres,  which  belong  to 
the  involuntary  or  non-  striated  variety,  differ  in  the  different  divi- 
sions of*  the  canal. 

1.  On  lAs  iSbmiaeA.r— The  muscular  tunic  of  ihe  stomach  ijonsists 
of  three  separate  sets,  or  lamelte,  distinguished  from  each  other 
bj  the  direction  of  their  fibres.    The  UmgUudinal  fibres  are  con- 
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tihnations  of  tlie  IcmgitocUiifil  fibres  of  the  ceedplmgas,  and  epretd 
out  upon  the  organ  from  the  oesophageal  orifice  towards  the  pyloma. 
They  are  few  and  scattered  «pon  the  anterior  and -posterior  sarfaoes, 
more  numerous  in  the  neighborhood  of  the.|rjrloniS|  and  collected 
into  a  well-marked  band  along  the  superior  ssid  inferior  borders  or 
curvatures.  The  eireular  fibres  embrace  the  organ  transversely, 
forming  right  angles  with  the  preceding,  beneath  which  they  are 
situated!  Th^y  are  few  and  indistinct  u}k>n  the' left  extremity 
numerous  and  well^developed  in  the  middle  and  right  extremity,  and 
where  the  stomach  joins  the  duodetauih^  are  coB^oted  into  a  diftinct 
annular  bundte,  forming  a  true  sphincter  musole,  bj  tb^  eotitractioB 
of  which  the  pyloric  orifice  may  be  entirely  closed*  The  oblique 
fibres  exist  only  on  the  left'  or  great  extremity;  Thcgr  &re  not  very 
numerous,  andexj^end  from  above  obliquely  downward,  toifard  the 
anterior  and  posterior  surfaces  of  the  body  of  the  organ,  where  they 
gradually  disappear.  ^  '^^        "      . 

2.  On  the  Small  Intestiner-^The  muscular'  fibres  of  this  division 
of  th^  tube  are  longitudinal  and  circular,  the  latter  l>eiBg'  situated 
within  the  former.  The  longitudinal  fibres  aire  few  and  scattered, 
except  along  the  posterior  border  of  the  intestine  where -they  are 
collected  into  a  band;  ik)  single  fibre,* however,  exceeds  a  few  Inches 
in  lengtli. 

The  circular  fibr^  are  very  numerous,  «nd  form  a  continuous 
layer  from  ^he  pylorus  to  th^  termination  of  the  ileum.'  They^re 
most  largely  developed  in  the  jejunum,  &nd  it  will  bft  noticed  that 
each  fibre  stops  short  of  a  complete  ring,  or  that  its  extremitiee 
pass  by  each  other. 

8.  On  the  Large  Jnf^^me.— ^HerS  alsA  there  are  longitiidinal  and 
circular  fibres,  but  they  are  arranged  differently  h'oni  the  prei^eding. 
The  longitudinal  fibres  are  collected  intathree  flattened  bands,  which 
are  nearly  equidistant  and  extend  from  the  Csecuin  to  the  tectum, 
where  they  become  spread  ou^into  a  \iniformiayer  of  considerable 
thickness.  These  bands  air^  considerably  shorter  -than  the  inter- 
vening walls  of  the  bowel,  and  give  rise  to  the  saceultited  form  of 
this  part  of  the  tube,  as  may  be  proved  by  dividing  them  at  various 
points,  when  the  saccules  will  be  found  to  disappear,  and  the  length 
of  the  bowel  to  be  materially  increased.  The  ctrcuiar 'fbres  pass 
transversely  between  the  longitudinal  bands,  and  luro  very  thinly 
scattered  over  the  convexities  of  the  slM^cuIes,  hot  in  tbe'in^^ 
vening  spaces,*  the^f  are  collected  into  small  bundles,  which  project 
internally  to  tixm  the*&t9r*saocular  septa.     ' 
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In  the  I'eatnmiv  ^as  before  mentioneci^  the  longitudinal  fibres  do 
not  collect  into  bands,  bnt  spread  out,  and  terminate  near  the  lower 
end  of  the  intestine.'  The  circular  fibres  here,  however,  increase 
in  number  from  aboye  downi^ard,  and  at  the  lower  eitremity  form 
a  distinct  band  of  considerable  eize,  filled  the  internal  sphineter 
muieUj  which  contains  also  a  few  voluntary  or  striated  fibres.  • 

The  fibro-eellular  coat  is. situated  .between  the  muscular  and  mu- 
cous layers,  and  may  b^  satisfactorily  exhibited  in  the  following 
manner:  Take  a  section  of  small'  intestine,  six  or  eight  inches  in 
length,  free  it  from  mesentery,  make- a  fei^  short  incisions  throuj^ 
the  serous  and  pu^cular  layers,  ai^  then,  leaving  turned  it  inside 
out,  tie  up' one  end  apd  inflate  it  forcibly  through  the  other.  In 
this  manner,  the  air  is  made  to  enter  through  the  incisions,  and  dis- 
tend the  interstices  of  the  fibro-cellular  coat,  being  prevented  from 
escaping  externally  by  the  mucous  membrane.  If  the  piece,  of  in-; 
testine  is  dried  in,  its  inflated  condition,  the  mucous  membrane  may 
be  afterward  .stripped  off,  leaving  t^he  fibro-cellular  Qoat  in  the  form 
of  a  beautiful  white  floQculent  cylinder^  supported  .underneath  by 
the  muscular  and  serous  layers. 

Sy  the  older  anatomists,  this  was  called,  from  its  whiteness,  the 
mertwtM  eoat,  and  more  recently  the  ^vfmucou%  areolar.  Heme.  li 
is  found  throughout  the  whole  intestinal  canal,  but  varies  in  its 
density  and  strength  in  different  situations,  being  thickest  in  the 
stomach  and  least  developed  in-  tbe  large  intestine,  and,  as  will  be 
hereafter  mentioned,  appears  to  be  almost  entirely  wanting  beneath 
tbe  elliptical  patches  of  the  ileum.  It  is  to  this  coat  that  the  main 
strength  of  the  walls  of  the  canal  is  due.  .It  forma, in  fact,  the 
framework  of  the  tube,,  serving  at  the  same  time  as  a  bond  of  uaipn 
between  the  mucous  and  muscular  layers.  It  is  in  this  coat^also 
that  the  arteries  divide  minutely  before  entering  the  mucous  mem- 
brane, and  the  radicles  of  the  veins  and  lymphatics  ramify  in  it 
before  uniting  to  form  larger  trunks,  so  that  when  these  several  s)3ts 
of  vessels  are  injected  with  colored  fluid,  it  appears  more  like  ^  vas- 
cular than  a  cellular-fibrous  structure. 

The  fi/kucoue  membrane  should  be  studied  separately  in  the  8to« 
mach,  small  intestine,  and  large  inte;stine. 

Dl88XOTioit.— -For  this  purpose,  the  stomach  should  bo  separated  by  dividing 
the  duodenum  two  or  three  inches  beyond  the  pjlonid,  and  tlien  laid  open 
hy  an  incision  along  its  superior  curvature,  and  well  washed  under  a  stream 
of  water.  The  small  intestine  should  then  be  severed  from  the  mcsentorv, 
cut  off  within  three  or  four  inches  of  its  cssoal  termination,  everted  or  laid 
open  by  an  incision  along  its  mesenteric  border,  and  thoroughly  cleansed. 
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The  large  bowel  Bhoald  be  treated  much  in  the  same  maoner,  diyiding  it  a 
few  inches  above  the  termination  of  the  ileum,  in  order  to  allow  the  study 
of  the  ileo-ca&cal  orifice.  ^        .     . 

'the  gastro-lntestinal  muebus  membrane  is  a  contiiraatibn  of  the 
same  structure  that  lines  the  Hioatfa,*pfaiarynXy  abd  oe^phagus,  through 
which  it  18  prolonged  above  into  thd  Various  cavities,  commumcating 
wi^h  these*  divisions  of  the  alimentafy  canaU  '  It  is  continaoafl  also 
with  the  lining  membrane  of  the  liepatic  atid  pancreatie  dufcts,  and 
terminates  below  at  the  margin  of  the  anus.  Like  all  other  mticoos 
Aembranes,  it  has  an  external,  rongh,  "floceulent  surface,  by  wUch 
it  is  attached  to  the  subjacent  structures,  and  an  internal  free  Bur- 
face,  amoQth  and  slippery  to  Jbho  tbuoli,  constaMlj  moisteneci  by 
various  secretions,  and  in  contact  with  the  contents  of  the  canal.* 

In  the  stomaeh,  l^he  ffastric  mucou^i  membrane.  In:  a '  perfeiHiy 
healthy  individual,  is  of  a  pinkish  gray  color,  the  degree  of  the  pink 
hue  vailing  according  to  the  state  of  digestion,  being  greatest 
shortly  after  the  introduction  of  ^  food,  atid  least  durifig  tbe  quies- 
cent state  of  the  organ..  In  ordinary  examinations,  however,  this 
healthy  color  is  rarely  met  with,  even  in  persbns  who  tnanifeeted  no 
gastric  disease,  on  account  of  the  rapid  changes  which  the  metnbrane 
undergoes  after  death.  Hence  it  is  not- uncommon  to  find  brown  or 
black  patches  along  the  inferior  curvature,  or  streaks  of  black  over 
the  coi^rse  of  the*  large  veins,' and  frequently  a  pale  tumid 'appear- 
ance from  the  collection  of  fluid  in  the  cellular  coat^— changes  fhai 
are  apt  to  deceive  students,  and  -others  who  are  not  Well  skilKd  in 
p(>^^nfoy*^^97t  appearances.  Its  thickness  depends  very  much  upon 
the  same  circumstances  that  influence  its  Qolor,  but  in  general  is 
greatest  in  the  neighborhood  of  the  pyloric  extremity,  and*  along 
the  inferior  curvattire. 

'  When  the  stomach  is  empty  and  contracted,  the  mucotis  lining 
presents  numerous  folds^or  rugasj  which  are  mostly  longitudinal  and 
situated  along  the  inferior  curvature.  They  are  due  to  the  want  of 
elasticity  in  the  membrane,  and  to  the  loose  nature  of  the  subjacent 
fibro-cellular  coat,  and  are  all  effaced  when  the  organ  is  distended. 
At  the  pyloric  extremity,  however,  there  is  a  permanent  fold  called 
the  pylpric  valvcy  which  is  annular  and  nearly  half  ah  inch  in 
breadth,  apd  has  a  giastric  and  a  duodenal  surface,  and' a  sharp  free 
edge,  which  defines  the  opening  (pyloric  orifice)  between  the  stomach 

*  For  an  accoupt  of  the  structure  i^nd  distribntions  of  inucoQ9  memhranes 
in  general,  see  page  22. 
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u&  dbodennm.*    Thii  tkIta  ioelonm  the  cUcolu-  iftai  of  muoalir 
fibm  ftlready  mentioned. 

Eyamined  with  a  simple  leoB,  the*gutrio  mnooni  membrane  wems 
to  be  tr»Ter8e3  by  an  immeosennmber  of  raised  linw  oi  crests,  in- 

«B-»8-  Fig.  U7. 


eloBiDg  (Fig.  145)  poljrgoDal-shaped  depree- 
nons  or  piti^alveolt),  abont  jiu'of  an  inch  in 
diameter,  which  are  particularly  well  seen 
toward  the  pyloric  extremity.  At  the  bot- 
tom of  these  pits,  and  upon  the  surface  of  the 
interrening  crests  or  septa,  may  be  observed 
u  imnieiise  number  of  minute  foramina  lead- 
ing fo  small  tubes  (tubult)  (Fig.  147  a,  h), 
which,  upon  a  rertical  section  of  the  mem- 
brane, are  found  to  be  nearly  straigbt,  vary- 
ing from  ("a  to  j^ 


arranged  parallel  with  each  other,  and  per- 
pendicular to  the  surface,  and  oonsist  of  as  . 
inversion  of  the  mucoas  membrjLne  in  an  attenuated  form,  In'  all 
probability,  they  are  the  organs  from  which  the  gastric  fluid  i^  Se- 
creted. Besides  the  pits  and  tubules,  the  gastric  nucona  membrane 
presetits  numerous  scattered  lenticular  follicles,  often  forming 
distinct  elevations  with  a  little  depression  at  the  centre,  xh^y  are 
found  in  greatest  numbers  in  the  pyloric  extremity,  and  are  ^st 
seen  in  the  stomachs  of  yontig  persons.    '  '  . '    '  ' . 

The  epithelium  of  the  gastric  mucous  membrane  belongs  to  the 
cotumbar   variety.     Its   commencement   at  tbe  cardiac   orifice   is 

*  The  nucoDi  membraDe  on  the  gutrio  >id«  of  the  valve  ii  luppoied  to  dif* 
iec  MDewluU  Jn  ftractiiTe  from  thftt  preeentiog  toward  the  duodenum,  from 
the  tuct  that  iDflammatioae  of  the  *lumMh  often  end  ateupU;  at  the  free. 
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marked  bj  a  festooned  border,  whieh  limiu  the  pavemanl  epithelium 
of  the  tesophagns,  and  maj  sometimes  be  seen  with  the  naked  eye. 
In  th^SmaU  Intestine.— Thd  mncoui  membrane  of  the-  small  in- 
testine differs  from  that  of  the  stomach  in  the  following  partioalara: 
1.  It  presents  namerous  permanent  folds  ;  ^.  Its  surface  is  studded 
with  numberless  little  processes  called  ri7/i,  yhiob  exist  upon  no 
other "mucoos  surface;  3,  It  contains  nij^eroia  gtuidB  that  are  un- 
like an;  foaiMl  in  the  stomach.  ."  / 

1.  The  foldt,  improperly  called  vahgii  (]p«in{Z^..mnnti'ente«),  are 
found  throughout  the  whole  of  the  sm^lMi^st  .td'lrithin  a  few  feet 
of  its  cecal  termination ;  but  they  are  i&ast.BiuBQn>us  in  the  lower 
two  tbirdft  o£,the  duodenum  and  upper  half  of  the  jejunum.  They 
are  placbd' transversely  as  reg&rds  the  ajiis  of  the  canal ;  and  do 
not  fcfhn  'oomplete  circles,  but  are  generally  crescentic,  and  vary 
much' in- stae,  lome  measuring  half  an  inch  at  their  broadest  part, 
and  otberi  only  a  line  or  two.  Commencing  in  the  duodenum,  about 
two  inehe^. below  the  pylorus,  they  are  at  first  few  and  small,  but 
iocresM  Teiy  rapidly  in  size  and  number,  so  that,  iii-the  lower  part 
of  th»  ^ueddnBin  and  upper  part  of  the  jejunum,  they  nearly  overlap 
each  other:  from  these  points  they  gradually  diminish,  and  in  the 
lower  part  of.  the  ileum  are  almost  entirely  want|ing.  Their  use  seems 
to  be  to  increase  the  extent  of  the  membrane,  and  consequently  its 
absorbing  surface,  and  also  to  delay  the  passage  of  the  food.  Being 
composed  only  of  mucous  membrane  doubled  upon  itself,  they  do 
not  possess  the  power  of  contracting  like  the  pyloric  ralve^  but  no 
doubt  suffer  a  kind  of  erection  during  digestion,  o^ing  to  the  large 
amoQQt  of  blood'whioh  their  vessels  contain  at  this  time. . 

2.  The  Villi. — If  a  portion  of  tbe  niucovs 
^"^^^  membrane  of  the  small  bowel  is  examined  with'  a 
microscope,  its  free  surface  will  be  found  covered 
by  innumerable  littlehair-like  processes  or  villi, 
varying  from  four  to  seven-tenths  of  a  line  in 
length,  having  a  cylindrical, '  fusiform^  or  folia- 
ceous  shape,  and  bo  thickly  set  as  to  form  a  dis- 

tlnct  layer  like   the  pile   of   velvet.     They  are 

Mjbi^n«ni*«i  Ifirgest  and  most  numerous  Jn  the  duodenum  and 
»!.•  of  ■  riDKie  Tiun*,  jejdQum,  and  become  gradually  smaller  and  more 
of lu  iiitj*.«»i.  scattered  toward  the*  lower  part  bf  the  ileum. 

■  'Ah  niMsj  ■«  foar  t1ioi|Band  of  theie  little  bodies  have  been  eotfnted  npon  a 
ftiDgle  aqukre  inah  of' msmbraoe. 
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Considered  as  a  separate  organs  each  villas  consists  of  a  proloogation 
of  the  proper  ipucous  tissue  covered  by  its  epithelium,  and  contains 
the  ramifications  of  an  arterial  twig,  the  tadieles  of  a  small  vein,  the 
commencement-  of  a  ladteal  vessel,  and,  in  all  probability,  one  or 
more  ultimate  nervous-filaments.  The  precise  arrangement  of  these 
vessels,  boirever^  has* -not. been  accurately  ascertained.  But,  in  re- 
gard to  the  lltcteal,  it  has  been  established  that  this  vessel,  which 
was  at  one  time  "supposed  to  commence  4ipon  the  extremity  of  the 
villas,  by  an  open  mouth,  -consists  of  three  or  four  minute  blind 
ri^iticldBf  which  ramify  beneath  the.  epithelrum,  and  form  a  single 
trunk  at  the  base  of  the  villus,  <   •  . 

8.  The  gkmd$  of  the  small  intestines  are.t  I^  ili6  .^P^  ^f  ^^^' 
berkuhn;  2,  Brtfnner's  glaifds;  3,  the  solitoy  2^ilids;-.4,'Pc(y6r's 
or  the  agminated  glands.  .'  "*.  '  -y*  ' 

The  QrjffUitf  LiA&hukn  dx>  hot  differ,  to^all  apiHMralioes^'from 
the  tubuleii  of.  ih0*stomackf. except  that  theyftM  sciitteilred  instead 
of  being  arrangejl  .closely  together.  They  are  (giind  in  alkpartS'of 
the  small  bowel«  f(nd  open,  by,  minute  orifioesi.npbti  t^e  free  sorjfkce 
of  the  membrane.  •   '\- 

BrunMr\$  02mc7s  have  been  demonstrated  only  fan  ihe  duodenfun 
sad  the  first  feir  inches  of  the  jejunum ;  they.  ali^'mostnfmieroQt  im- 
mediately below  the  pylorus,  where  they  form  A  distinct  layei^%e- 
neath  the  membrane.  They  are'  true  compodnd  inlands,  and  doiMUSt 
of  small  lobules  or  granules,  collected  into  rounded  xnasseSi  sitivrfad 
in  the  submucous  cellular  tissue,  eaeh  provided-  with  a  connnen 
ramified  duct  opening  upon  the  free  surface  of  th^  nmcoas  membri^ne. 
Their  secretion  bears  a  close  resemblance  to  that  of  the  pancreas 
and  salivary  glands. 

The  Solitary  Glands  are  found  in  all  parts  of  the  small  intestine, 
but  except  when  enlarged,  as  in  inflammation,  of  the  bowels,  cannot 
be  readily  seien  with  the  naked  eye.-  Under  the  microscope,  they 
appear  as  small  rounded  bodies  placed  in  the  substance  of  the  mem- 
brane, and  forming  a  alight  elevation  upon  its  free  surface.  They 
have  no  excretory  duct,  but  consist  of.  closed  cavities  or  cells  covered 
by  epithelium  and  villi,  surrounded  on  all  sides  by  the  crypts  of 
Lieberkuhn,  and  containing  an  opaque  whitish  fluid  abounding  in 
fine  granules.* 

The  Olands  of  Peyer^  called  also  the  agminated  glands^  do  not 
appear  to  differ  from  the  solitary  glands  except  in  their  mode  of  dis- 

*  Quain. 
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tributioti.  They  are  situated  for  the  most  part  in  the  lower  third 
of  the  small  bowel,  and  are  collecteii  into  ova'l  or  elliptical  patches, 
varying  in  size  from  that  of  a  three  cent  piece  or  even  less,  to  three 
or  four  inches  in  length.  They  vary  in  nuniber  from  twenty  to  forty, 
although,  in  a  eingle  instance,  the  author  counted  as  many  as  fifty- 
four.  They  are  found  only  along  the  free  border  of  the  intestine  (i,  (. 
opposite  the  mesenteric  attachment),  at  tlte  diatnnce  of  a  few  inctcs 
or  a  foot  or  more  from  each  other,  becoming  smaller  and  more  ecat- 
tvaod  from  below  upward,  and  disapp«ar- 
*^8-  '^''-  mg   entirely  some   distance   below  the 

duodenum.     When  not  altered  by  dis- 
ease, they  are  frequently  difficult  of  de- 
Fig.  150. 


■'t  glmaXt,  liinlilj'  Dltglll 

tection,  bat  guided  by  the  fact  that  they 
are  generally  somewhat  depreesed  be- 
low the  surrounding  surface,  and  never 
A  pnfeii  of  p.vtrir  gi.ndi,  a.ur»i     crossed  by  the  transverse  folds  (valvnlfc 
"">  eonniventes),  the  student  will  always  be 

able  to  find  them.* 
Examined  with  an  ordinary  pockct-glaes,  or  under  favorable  cir- 
oumstances  with  the  naked  eye,  the  surface  of  each  patch  will  be 
found  to  be  covered  with  villi,  and  to  present  a  pitted  or  boneycomb 
appearance.  This  pitted  appearance  is  due  to  the  depressed  situa- 
tion of  numerous  close<l  vesicles  or  cellfl,  which  closely  resemble  the 
solitary  glands,  and  like  these,  contain  an  opntiue  milky  fluid  and 
numerous  minute  granules.  The  mouths  of  numerous  cfypta  of 
liieberkuhn  (Fig.  150),  surround  each  one  of  the  closed  cells. 
The  function  of  tbe  solitary  and  agminated  glands  is  wholly  du- 

*  Another,  and  n  rery  good  way  to  find  them,  ia  to  inQate  Ae  cellular  caul 
(see  page  325),  whidi,  being  eiceodingl;  oloae  and  dense  benenth  tbe  |iQtchM, 

ii  not  filled  b;  the  air. 
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kiowB.  Id  '•  psthologioU  point  of  -new,  the  l&tter  hare  excited 
eDiutdmble  intercBt,  ob  aeeonnt  of  their  oooneotiep  with  tTpboid 
feror. 

Id  the  large  istestiae,  the  moooas  membrane  of  tbe  large  bowel 
ii  pilcr  and  itiianeribaD  that  of  any  other  parfr  oS  the  alimentary 
•aa»L  It  IB  desthate  of  feld»  lilce  those  of  the  email  iDtestiae,  but  is 
diipoMd  ia  tbe  form  of  Urge  poaches  called  saccoli,  which  form  three 
rowa  bftwMft  tb«  longitadinal  baDda,  and  those  of  each  row  are  eepa- 
lated  fromea^  other  by- transverse  orebta  or  jepta  iDclosing  fasci- 
enlea  of  Binutilar  fibree^  It  is  entirely  deititate  of  villi,  .but  whMi 
eiamined  with  a  microscope,  it  found  to  contaib  a  large  number  of 
the  erupts  4^  Lieberknha,  which-  Are  longer  and  more  olpsely  set 
tbao  those  of'  the  small  boWel.  Scattered  thrOD^out  the  whole 
extent  of  the  membrane,  may  also  be  observed  Dnmerons  little  gland* 
orfolUole^  neasuring' from  ^  to  ^  of  a  line  in  diameter,  and  con- 
liadng  of  »  single  diluted  sac,  with  i  narrow  orifice  communicating 
vith  the  free'Snrfsee. 

llh-Ciecat'Vfdm.—^'nM  student  should  now  eiBmnie  the  opening  of  com* 
mnieation  between  the  ileum  and  Urge  bdwel,  which  maybe  done Jipon  the 
dried  preparaUon  or  upofl  tha  fresh  specimen  suspended  in  water.  ' 

The  temtinatioD  of  the  ileum  is  situated  upon  the  inner  wall  of 
the  large  bowel  at  the  junctioa  of  the  caecum  and  colon.    When  ex- 


aniDed  from  within,  it  is  found  to  insist  of  two  horiuntal  prominent 
lips,  and  an  intervening  transverse  slit  like  a  buttonhole,  about  three- 
foorths  of  an  inch  in  leogtb.    The  lips,  of  wbicb,the  superior  is  mnch 
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tlie  broader,  are  composed  of  the  inucous  membrane,  fibro-ceUnlar 
coat,  and  mascular  fibres,  which  are  xsontinued  oatwtrd*  from  the 
angles  of  the  vaVe  in  the  form  of  two  small  horizontal  folds.  The 
mechanism  of  the  valve  iti  very  simple. 

In  the  paasage  of  matters  from  the.  ileum  the  lips  separate  and  the 
opening  is  'dilated, but. if  the  pressure  is  made  from  the  opposite 
side,  which  may- be  done  upon  the  dead  subject  by  the  injection -of 
aur  or  fluid  into  the  large  bowel,  the  lips  are  approximated  and  the 
opening  closed,  and  the  greater  the  distension  of  the  large  bowel  the 
more  close  will  be  the  approximation,  owing  to  the  tmetion  of  the 
little  folds  connected  to  the  angles.    • 

The  mucous  membrane  of  the  rectum  is  thicker  and  of  a  much 
redder  color,  especially  in  the  lower  paVt,  than  in  any  of  the  other 
divisions*of  the  large  intestine.  It  is  loosely  attached  to  the  subjacent 
parti^,  and  in  the  ordinary  state  presents  numerous  fongitddinal'  folds, 
which,  however,  are  ail  effaced  by  distension.  Besides  these,  there 
are  three  well-marked  transverse  folds  of  a  permanent  character 
situated  within  an  inch  or  mono  of  the  anus,  and  liable,  to  become 
the  seat  of  disease  induced*  by  the  lodgement  of  irritating  matters, 
such  as  pieces  of  bone,  seed,  hardened  fl^ces,  &c« 
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The  liver  is  the  largest  secreting  gland  in  the  body,  and  weighs 
more  than  all  the  others  together.  It  is  situated  in  the  upper  part  of 
the  abdomen,  occupying  nearly  the  whole  of  the  right  hypochondriac 
and  the  superior  part  of  the  epigastric  regions,,  and  often  a  portion 
of  the  left  hypochondrium.  It  is  not,  however,  perfectly  stationary, 
being  depressed  by'  the  diaphragm  in*  inspiration,  aind  somewhat  by 
its  own  weight  in  the  different^  ^stui^eC^f 'the  body;  It  is  irregularly 
ovoidal ;  its  long  diameter  is  iransvertie,  and  it  is  flattened  upon  one 
side,  and  much  thicker  at  it8''rig1lLt  than  at 'its  left  extremity.  It  is 
liable  to  great  variety  in  size,'\greight,  and  shape,  but,  in  a  general 
way,  it  may  be  stated  to  measure  from  ten  to  twelve  inches  in  length, 
six  or  seven  in  breadth,  and  three  to  four  in  thick-ness  at  iti 
thickest  part,  and  to  weigh  about  four  pounds.  It  is  not  unusual, 
however,  to  find  both  the  breadth  and  length  to  be  about  nine  or  ten 
inches  or  much  less,  and  the  weight  may  not  exceed  two  and  a  half, 
or  fall  short  of  six  pounds,  within  the  bounds  of  health.  As  a  general 
rule,  it  is  larger  in  the  male  than  in  the  female,  and,  in  proportion  to 
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the  sise  of  the  body^  verymach  larger,  in  the  foetas  and  immediately 
after  birth,  than  at  any  other  period  of  life.  It  ifl  of  a  reddish-bfown 
color,  lighter  in-  Bome  cases  than  in  others,  but  generally  dark,  and 
not  onfrequently  of  an  olire  green  or  bluish  hue,  especially  upon  its 
under  surface.  This  olive  green  appearance,  is  not  unfreqnently 
mistaken  for  change  of-atnujture  produced  bjr.diflea8e,  but  it  is  usually 
only  pott  mofiem* 

For  descriptive  purpoaM,the  lirer  is  divided  info  a  .superior  ai^d 
an  inferior  furface,  on  ^nt^i^r.aqS  a  poiterior  hordnv  ^^d  &  ^^gbt 
and  a  left  extremity. 


The  supsBiqR  8VEiAd<^.iirheii  the^pi^gan-  is  in  its  pl^ce,  presents 
somewhat  forwan|;.M  iriftEM  tlpward.  It  it.sinooth  apd  convex,  and  is 
traversed  from -before  f  bitckward  near  ita  -j^ft  eztremfQi^'  and  in  the 
median  lineof  the  obdy,  by  tb^attliel^neiifrbftlxctAaspei^ry  ligament; 
it  is  in  accurate  apposition  wif h  ttie  «oiieavi^...of  the  diaphragm, 
which  separates  it  from  the  ri^t  lung  and  heart. 

The  INFERIOR  9URFA0E  looks  downwi^rd  and  a  little  backward.  It 
is  slightly  concave  .and  marked  by  numerous  4.epreaaions,  the  jnost 
remarkable  of  which  are  the  longitudinal  and  transverse  fissure,  the 
groove  for  the  ii^erior  cava,  and  the  fossa  for  the  gall-bladder. 

I 

The  LONGITUDINAL  FISSURE  traverscs  the  under  surface  antero- 
posteriorly,  much  nearer  the  left  than  the  right  extremity,  but  in  the 
median  line  of  the  body,  and  in  the  line  of  separation  between  the 
right  and  the  left  lobe.  Its  anterior  half  lodges  the  fibrous  remains 
of  the  umbilical  vein  of  the  foetus,  and  on  this  account  it  is  sometimes 
called  the  umbiHcal^  fissure  ;  the  posterior  half  is  occupied  by  the 
remains  of  the  venous  duct  (ductus  venosus),  a  small  branch  of  the 
umbilical  vein.  The  nmbilidal  division  is  often  converted  into  an 
imperfect  canal  by  a  prolongation  of  the  substance  of  the  organ  called 
the  hepatic  bridge  {pons  hepaticee)^  in  which  case  the  umbilical  vein 
often  seems  to  perforate  the  anteripr  margin  of  the  organ. 

The  transverse  fissure  (transverse  as  tespects  the  body,  but  longi- 
tudinal in  regard  to  the  long  axis  of  (he  organ)  is  situated  upon  the 
under  surface  of  the  right  lobe,  somewhat  nearer  the  posterior  than 
the  anterior  border.  It  is  from  one  and  a  half  to  two  inches  in  length, 
joins  the  preceding  at  a  right  angle,  «nd  transmits  the  portal  vein, 
and  hepatic  artery,  duct,  and  nerves. 


I 

I 
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The  GROOVE  yon  t«e  inferior  cava  is  placed  a  short  dietaBce  to 
the  I'jglil  oT  [he  posterior  divisioD  of  the  longituiUiial  fissure,  and  be- 
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longs  as  much  to  the  posterior  border  as  to  the  uii<)er  snrftice  of  the 
organ;  it  is  from  an  inch  to  an  inch  and  a  half  in  length,  nearly  an 
inch  in  breadth,  and  directed  soinowhat  obliquely  from  behind  forward 
and  toward  the  left.  It  is  occupied  exclusively  by  the  aaconding 
cava,  which  here  receives  the  hepatic  veins,  and  is  so  closely  connected 
to'the  tissue  of  the  organ  that  it  cannot  readily  be  dissected  off. 

The  FOSSA  FOR  THE  OALL-BLADDBR  is  a  shallow  excavatioR  situated 
in  front  of  the  right  extremity  of  the  transverse  fissure,  and  occu- 
pied, as  ita  name  indicates,  by  the  receptacle  for  the  bile,  which  is 
here  attached  by  the  peritonemn  and  areolar  tissue,  and  may  b«  dis- 
sected off  without  any  diSiculty..  To  the  right  of  this  fossa,  the  nnder 
surface  6f  the  right  lobe  is  som«litnos  marked  by  a  slight  exoavatien, 
corresponding  to  the  superior  extremity  of  the  right  kidney  asd 
supra-renal  body,  and  somewhat  nearer  the  right  extreouty  and 


J 
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Ulterior  border,  by  a  short  saperfieial  depression  for  the  right  extre- 
mity of  the  transYerse  colpn,  bat  these  are  by  no  means  distinct  or 
constantly  presenrt. 

LoBSfik-r-Bgr  the  longitadinal  fissure  onderneath,;and  ^he  attach- 
ment of  the  snspeBSory  ligament  above,  the  liver  is  divided  into  a 
right  and  left  lobe.  The  left  lobei^  always  jnucfa  smaller  thiin  the 
right,  bnt  by  no.  meians  constant  in  size  and  shape,  being  sometimes 
not  more  than  an  ineh  t>r  an  inch  and  a  half  in  breadth,  and  in  other 
cases  as  large  as  a  man's  open  hand,  and  shaped  somewhat  like  it. 
The  riffht  Iqbe  is  uniformly  smooth  upon  its  upper  convex  surface, 
bat  underneath  it  is  divided  into  three  minjor  lobes,  eatled,  respect- 
ively, the  Spigelian,  caudate^  and  quadrate  lobes,  of  whicffa  only  the 
first  mentioned  deserves  the  name.  The  Spigelian*  lobe  {kAul%i$ 
SpigeKt)  is  a  small,  prominent,  ^juadrangular  pyramidal  eminence 
situated  behind  the  transverse  fissure,  and  between  the  groove  for 
the  ascending  cava  and  the  posterior  di^rision  of  the  longitudinal  fis- 
sure. Its  two  Htteral  surfaoes  are  abrupt,  and  the  right  somewhat  exca- 
vated by  the  groove  for  the  cava ;  the  inferior  is  smooth  and  slightly 
c6ntex ;  its  posterior  extremity  or  apex  is  but  slightly  raised  above 
the  surrounding  parts  ;  the  anterior  extremity  or»  baae,  constituting 
the  prominent  posterior  margin  of  the  transverse  fissure,- is  in  relation 
with  the  portal  vein  and  smaller  curvature  of  the  stomach,  and  runs 
off  toward,  the  right  in  the  form  of  a  tail-like  prolongation,  which  has 
been  Signified  by  the  title  of  caudate  Jobe  (technically  and  more  high- 
sounding,  lobul%L$  eaudatM).  The  quadrate  or  an<mymau$  lobe 
{lobulus  qu€uiratus)  is  even  les8<  like  a  lobe  than  the  caudate ;  it  is 
only  a  quadrangular  space,  marked  off*  upon  the  inferior  surface  (e- 
hifid  by  .the  transverse  fissure,  laterally  by  the  fossa  for  the  gall- 
bladder and  anterior  division  of  the  longitudinal  fissure,  and,  in  fronts 
by  the  anterior  margin  of  the  organ. 

The  poiterior  border  is  thick  and  rounded,  and  notched  for  the  re- 
eeption  of  the  spine  and^he  great  vessels  lying  in  front  of  it.  On  eaeh 
side,  it  is  in  cbntaet  with  the  diaphragm,  to  which  it  is  atUkcChed  Jbj 
the  refleotions.of  the  peritoneum  which  form  th.e  lateral  ligaments  of 
the  organ,  and  by  intervening  areolar  tissue.  The  anterior  border 
is  thin  and  sinuous,  and  marked  by  two  notches,  one  of  which  cor- 
responds to  the  anterior  extremity  -of  the  longitudinal  fissure  and 
lodges  the  remains  of  the  umbilical  vein,  and  the  other,  to  the  fundus 

*  Spigelitts,  Professor  of  Anatomy  and  Surgery  at  Padua,  died  1625,  A.  D. 
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of  the  gi^II-bladder ;  the  latter,  hoii^every  is  often  waoting*     Ibit 
border  is  in  relation,  on  th^  right  side,  with  the  inferior  mar^n^  the 
thorax,  and  the  transverse  colon;  and,  on  the  left,  it  lies  between  die 
stomach  and  the  diaphragm. 

The  right  extremity  presents  «  tiiick  rounded  border  behind,  be- 
comes narrow  in  front,  and  is*  in  close  contact  with -the  diaphragm 
nearly  as  far  as  the  anterior  borc^r.  .  The  left  extremity  forma  a  thin 
sharp  lip,  nsnallj  resting  upon  the  anterior  surface  of  the  atomach, 
but  not  unfrequently  in  contact  with  the  supeHor  extremity  of  the 
spleen. 

.  LiQAMBirrs. — The  liver  U^  held  in-  its  position  by  the  j>eritoneuitt, 
whose  reflections  are  here  called,  ligaments ;-  of  these,  there  are  pro- 
perly but  three,  the  two  lateral,  and  the  suspensory  or  falciform. 
Ik  The  right  laierat  ligame^  is  the  continuation  of  the* peritoneum 
from  the  undelr.  surface  of  the  diaphragm  to  the  posterior  border  of 
the  right  lobe ;  it  is  very  short  and  strong,  and  consbts  of  two  layers, 
which,  however,  are  separated  from  each  other  neariy^he  entire 
thickness  of  the  border^  l^e  intervening  space  being  connected  to 
the  diaphragm  by  itreokr  tissue.  The  ieft  lateral  ligament  connects 
the  posterior  border  of  the  left  lobe  to  the  dii^phragm^,  it  is  longer 
than  the  preceding,  and  its' two  layers  are  in  contact.  The  MUMpew- 
eory  ligament  is  formed  by  a\^ntinuation  of  the  anterior  layer  of 
the  lateral  ligaments.  It  is  attached,  on  the  one  hand,  to  the  supe- 
rior surface  of  the  liver,  opposite  the  division  between  the  right  and 
left  lobes,  and,  on  the  other,  te  the  middle  line  of  the  anterior  part  of 
the  diaphragm,  and  to  the  middle  line  of  the  anterioivabdominal  wall, 
reaching  as  far  as  the  umbilicus.  Its  inferior  margin  incloses  the 
fibrous  remains  of  the  umbilical  vein,  which  is  sometimes  called  the 
round  ligament.  When  the  suspensory  ligament  joins  the  lateral,  its 
two  layers  diverge,  and,  together  with  the  posterior  'layer  of  the 
lateral,  inclose  a  triangular  space  on  the  posterior  border  of  the  organ, 
which  is  donnected  to  the. diaphragm  by  areolar  tissue.  The  three' 
layers  forming  the  margins  of  this  space  have  been,  without  any 
reason  whatever,  denominated  the  eoratiary  ligament,  a  distinction 
and  name  which,  strange  to  say,  is  still  udheredto  by  most  aaato^ 
mists  of  the  present  day.  ■  t  ■  ' 

Yessbls  and  Nbrvss. — The  vessels  which  enter  the  liver  are 
the  portal  vein  and* hepatic  artery;  and  those  emerging  from  it,  are 
the  hepatic  duct,  lymphatics,  and  hepatic  veins.  All,  with  the  ex* 
ception  of  the  veins  (which  open  along  the  groove  for  the  cava),  are 


TQB   LIVKR.  88T 

foDnlwithiitthe  transreree  fiaaiire,  and. should  be  drawn  ont  wjth  a 
tenaflolnm  »nd  disiected  soparatelj,  in  order  to  be  seen  to  advantage. 

The  hepatic  artery  has  been  already  deaaribed.  It  is  a  brsQcb  of 
the  eceliac,  passes  upward  between  the  layera  of  the  hepatico-gMtric 
omentam,  eaters  the  traasTerM  fissnre  with  the  portal  vein  behind, 
ud  tk«  fanatic  doct  in  front,  add  ramifiu  throngbont  the  organ, 
•IwajTB  in  oonDeotioolwitb  these  two  v^ela.' 

The  portal  veiny  like  oreryother  vein  in  the  bod;,  is  formed  by 
dw  onion  .of  smaller  veins,  bnt,  unlike-  any  other,  it  divides  again 
•od  rmmifies  precisely  as  an  artery.  It  has  been  aptly  compared  to  a 
tree,  of  which  the  .roots  are  i;epreBented  by  the  mesenteric,  splenic, 
and   gastria  veins,  and   their  ■        ,    - 

mdlaterai branches;  the  trank,  Fig- 163. 

by-  the  -  single  large  vessel 
formbd  y>j  tbe  nnjon  of  these ; 
and  thq  branches,  -by  the  sub- 
divisions  of  the  vessel  in  tbe 
sabstancp  of  the  liver.  These 
three. divisions  oonsJ^tutt  what 
is  oalled  tbe  portal  eyitem, 
which,  belongs  exclusively  to 
the  digestive  apparatus,  and 
has  little  or  no  eommnnication 
with  the  general  venous  system 
of  tbe  body,  Tbe  blood  which 
is  circulated  by  this  system  is 
received  from  the  stomsobi 
small  and  large  intestiRes, 
spleen  and  pancreas,  and,  as 
will-  b«  bereaft^  mentioned, 
probably,  i^so  from  the  liver 
itself;  it  undergoes  certain 
changes  in  the  organ,  and  is 
Aen  poured  through  the  he- 
patic veins  into  the  aacendiog 
cava. 

13ie  main  trunk  of  tbe  portal 
vein  (Fig.  Id3,  a)  is  tbe  con- 
tinuation of  tbe  superior  me- 

Moterio  vein  (e),  after  its  union  With  the  splenic  vein  {b)  behind  the 
.pancreas,  from  wfaich  pwnt  it  ascends  a  little  to  the  right,  enters  the 


lua.  e,  DcaauUiicnloii,  a.  MalD'tnnk 
sTfionalTdiL  t.B;l«le?rtD.  e. OuMe nln.  il.ln- 
Ikrkw  mmBleric  Tdn.    •.  SbpoIot  BKnatRlc  ralg.  /. 
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of  the  g^U-bladder ;  the  laUer,  hoT^ever,  is  often  waoting.  This 
border  is  in  relation,  on  th^  right  side,  with  the  inferior  margin^  the 
thorax,  and  the  transverse  colon;  and,  on  the  left,  it  liea  between  the 
stomach  and  the  diaphragm. 

The  right  esctremity  presents  «  tiiick  rounded  border  behind,  be- 
comes narrow  in  front,  and  is* in  <^e  contact  with -the  diaphragm 
nearly  as  far  as  the  anterior  borc^r.  .  The  left  extremity  forms  a  tlya 
sharp  lip,  nsnally  resting  npon  the  anterior  surface  of  the  stomach, 
but  not  unfreqnentlj  in  contact  with  the  supeHor  oztremitj  of  the 
spleen. 

.  LiQAMBNTS.-^The  liver  19^  held  in- its  position  by  the  j>eritonemDli, 
whose  reflections  are  here  called,  ligaments  ;•  of  these,  there  are  pro- 
perly but  three,  the  two  lateral,,  and  the  suspensory  or  falciform. 
Ik  The  right  laierat  ligame^  is  the  eontinnation  of  the* peritoneum 
from  the  undelr-stirface  of  the  diaphragm  to  the  posterior  border  of 
the  right  lobe ;  it  is  very  short  and  strong,  and  <^onsbts  of  two  layers, 
which,  however,  are  separated  from  each  other  neariy^he  entire 
thickness  of  the  border^  l^e  intervening  space  being  connected  to 
the  diaphragm  by  itreokr  tissue.  Th?  ieft  lateral  ligament  connects 
the  posterior  border  of  the  left  lobe  to  the  diiiphragm;,  it  ia  longer 
than  the  preceding,  and  its' two  layers  are  in  coiitact.  The  9uepe9h 
8ory  ligament  is  formed  by  a\^ntinuation  of  the  anterior  layer  of 
the  lateral  ligaments.  It  is  attached,  on  the  one  hand,  to  thcf  supe- 
rior surface  of  the  liver,  opposite  the  division  between  the  right  and 
left  lobes,  and,  on  the  other,  to  the  middle  line  of  the  anterior  part  of 
the  diaphragm,  and  to  the  middle  line  of  the  anterioivabdominal  wall,' 
reaching  as  far  as  the  umbilicus.  Its  inferior  margin  incloses  the 
fibrous  remains  of  the  umbilical'  vein,  which  is  sometimes  called  the 
round  ligament.  When  the  suspensory  ligament  joins  thelateral,  its 
two  layers  diverge,  and,  together  With  the  posterior  layer  of  the 
lateral,  inclose  a  triangular  space  on  the  posterior  border  of'the  organ, 
which  is  cfonnected  to  the. diaphragm  by  areolar  tissue.  The  three 
layers  forming  the  margins  of  this  space  have  been,  without  any 
reason  whatever,  denominated  the  coronary  Ugamentj  a  distinction 
and  name  which,  strange  to  say,  is  ^till  udheredto  by  most  anato^ 
mists  of  the  present  day.  t  •  '       * 

Yessbls  ani>  NERVS6.^The  vessels  which  enter  the  liver  are 
the  portal  vein  and* hepatic  artery;  and  those  emerging  from  it,  are 
the  hepatiic  duct,  lymphatics,  and  hepatic  veins.  AH,  with  the  M- 
ception  of  the  veins  (which  open  along  the  groove  for  the  cava),  are 
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foond.  witfaini. the  traaeTerae  fiwure,  uid.flhoald  lie  dnwn  out  with  a 
tentoBlum  lod  dUwcted  aopantelj,  in  order  to  be  Been  to  odv'antage. 

The  Aepatie  artery  has  been  already  desoribed.  It  is  a  braQch  of 
the  eoelise,  paaws  opvard  between  the  layen  of  the  hepatioo-gtMrio 
wuentom,  enters  the  tranSTerae  fisaoTB  with  the  portal  vein  behind) 
and  tke  htfpatio.dact  in  front,  aiid  ramifies  throaghoot  the  organ, 
alvaja  in  ooniteotioB^witb  these  two  Tassels.- 

The  portal  vein,  like  every  other  vein  in  the  body,  is  fonned  hj 
the  Qtiioa  .of  imaller  veins,  bat,  aolike-  any  other,  it.  divides  aguo 
and  ramifiespceeiselyaa  an  artery.  It  has  been  aptly  compared  to  a 
tree,  of  which  the.roots  are  iiepresented  by  the  raeseDterio,  splenig, 
sad  gastiitt  veins,  and  their  -        ,    ■ 

ec^hrterai  branches;  the  trank.  Tic- l&S. 

by  the '  single  large  vessel 
forrabd  )>j  the  nnjon  of  these  ;■ 
•ad  thq  branckes,  by  the  sab- 
divisions  of  the  vessel  m  the 
sabslancr  of  the  liver.  These 
three  diviMons  eonsjitatt  what 
is  oaHed  the  portal  9]/tUm, 
witicli  belongs  exclusively  to 
the  digestive  apparatns,  and 
haa  little  or  no  eammanication 
with  the  general  venous  system 
of  the  body.  The  blood  which 
is  drcnlftted  by  tbU  system  is 
received  from  the  atomach^ 
■mall  and  large  intestines, 
^leen  and  pancreas,  and,  as 
wiU  be  hereaft4(r  mentioned, 
probably,  also  from  the  liver 
itself;  it  undergoes  certain  - 
elwnges  in  the  organ,  and  is 
then  |K>ared  through  the  he- 
patic veins  into  the  ascending 
cava. 

The  Buun  trunk  of  the  portal 
vein  (Fig.  163,  a)  is  the  con- 
^oation  of  the  superior  me- 
tenterio  vein  (e),  after  its  nnion  with  the  spleoio  vein  (i)  behind  the 
panereaa,  from  which  point  it  ascends  •  little  tothe  right,  enters  the 
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"transverae  fissttre  behind  tlie  hepatic  artery,  and  clividBS  iiqfmediately 
into  two  prindpal  branches,  one  for  the  right,  and  the.  other  for  the 
left  lobe. 

The  hepatic  duct  fieS  4n  fi^ont  of  the  hepatic  aiterj,  from  which  it 
inaj  be  readily  distinguished  by  the  bright  yellow  color  given  to  it 
by  the  po%trm<ytiem  transudation  of  its  contained  bile.  It  commences 
in  the  substance  of  thie  liver  by  minute  radicles,  and  these  uniting 
wijth  each  other^  form  two  principal  trunks,  which  may  be  seen  con- 
verging at  the  bottom  of  the  traasvcDrse  fissure,  from  which  point  it 
is  directed  outward  and  a  little  forward,  between  the  Jayers  of  the 
hepatico-gastric  omentum.  At  about  an  inch  or  an  inch  and  .a  half 
from  the  liver,  it  unites  at  an  acute  angle,  with  a  similar  Vessel  from 
.the  gall-bladder  called  the  cystic  duet  (Fig.  155);  the  two.  form  the 
ccymmon  bile  dutt  {ducttu  communis  choledochue)^  trhich  coiitinues 
in  the  saUe  direction  as  the  hepatic  dact^  and  is  placied  between 
the  head  of  the  pancreas  and  the  descending  diyision  oi  the  duode- 
num. Here  it  is  joined  by  the  excretory  duct  of  the*  latter  organ, 
and  th^  tlvo,  lying  side  by  side,  perforate  the  left  wall  of  this  portion 
of  the  intestine  obli^iiely,  end  open  upon  its  internal  surface  by  a 
small  commofn  orifice,  about  three  and  a  half  or  four  inches  below  the 
pylorus,  the  termitiiil 'point  being  marked  by  a  little  elevation  or 
papilla  of  the  mucous  membrane. 

The. walls  of  the  hepatic  and  common  bile  ducts  consist  of  an 
external  coat  of  fibrous,  or  dense  areolar  tisstie,  ^ni  of  an  internal 
lining  of  mucous  membrajaef,  whose -free  surface  is  covered  by  a 
columnar  epithelitim,  and  marked  by  the  openings  of  nutnerous  little 
^laiids,  the  precise  character  of  which  is.  not  known. 

The  hepatic  nerves  are  derived  principally  from  the  solar  plexus, 
a  few  filaments  coming  also  from  the  pneumogastric.  They  are  very 
small  but  numerous,  and  they  enter  the  organ  supported  by  the  walls 
of  the  vessels,  particularly  the  artery,  arotibd  which  they  form  an 
intricate  network,  known  as  the  hepatic  plexus. 

The  lymphatics  are  very  numerous  and  comparatively  large. 
They  emerge  not  only  at  the  transverse  fisanre,  but  also  along  the 
posterior  border  of  the  organ. 

The  hepatic  veins  ramify  through  the  liver,  separate  from  the 
portal  vein,  hepatic  artery,  and  hepatic  duct,  and,  converging  toward 
the  posterior  border  of  the  organ,.open  into  the  inferior  cava  by  two 
or  three  very  large,  and  several  smaUer  trunks.  ^ 

CovEKiNGS.— The  liver  receives  an  investment  from  the  peri- 
toneum, which,  however^  ii^  deficient  on  the  posterior  border  of  the 
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orgiD,  ttlong  the  ailadlimetit&  of  the  raspensory  ligament  end  hepa- 
tieo-gattrie  oaeiftHm,  and  in  the  fossa  of  the  gall*bladder. 

Beneath  the  peritoneal  coat,  and  oonneeted  to  it  so  elosely  that  the 
two  can  oply  be  separated  with  ^the  greatest  difficulty,  is  the  capsule 
Of  Olissok,  of  which  so  much  hae  been  said,  to  the  confusion  of 
students  whd  study  the  anatomy  of  the  liver  for  the  first  tjme.  This 
capsule  is  nothing,  more  than  an  exceedingly  tfaiti  layer  of  fibre- 
▼ascular  tissue,  w;hieh  invests  the  exterior  of  the  organ,  and  is  pro- 
longed intenially  into^  nxunberlesS  .little  prooessefs ;  these  Intersect 
each  other  in  eyerj;:.  diref (ieb,  an4  fond  minute  compartments  or 
interspaces  for  the  lodgemetit  of  the  hepatic  granules  or  o^m,  as 
they  are  more  technic^ly  called..  •  The  jireolar  tissue  that  connects 
the  hepatic  artery,  hepatic  duct,  ahd  portal  vein,  in  their  sub- 
dirinons  and  ultimate  ramificatioqQi,  j^  necessarily  coniinubus  with 
the  walls  of  these  compartments,,  and  hence  the  statement  of  many 
snatomists  that-the  capsule  'Of  •  Gliason  enters  the  liver  at  the  trans- 
verse fissure. 

8TR0CTUBB. — If  a  portion  of  the  liver  ,i8  torn,  and  the  lacerated 
luiSMC  examined  with  a  po6k6t-lens,  it  will  'be  found  to  consist,  in  a 
great  measure,  of  minute  rounded  bodies,  called  indiscriminately 
gramuJeij  aeini^  or  tobulesy  clpsely  packed  together,  but  separated  by 
delicate  laminsd  of  Glissbn's  capsule,  which,  in  this  situation,  is 
often  called  interlobular  areolar  tissue.  Each  of  these  granules, 
which  rarely  exceed  the  size. of  the  smallest  mustard-seed,  is  a 
miniature  representation  of  the  whole  organ;  for  the  liver  is  only  a 
mass  of  granules  held'  together,  by  Glisson^s  capsule  and  its  pro- 
longations, and, by  the  external  peritoneal  covering.  Each  one  is 
provided  with  a  branch  ef  the  portal  veiti,.and  hepatic  artery,  duct, 
and  vein,  the  larger  branches  gf  *which  are  situated  in  the  adjacent 
interlobular  areolar  tissue.  Besides  these  vessels,,  every  lobule 
pves  origin  to  a  small  prbper  Vein,  which  is  continuous  by  its  capil- 
lary radicles  with  the  capillary  terminations  of  the  hepatic  artery, 
and  opens  after  a  very  short  course  into  the  minute  subdivisions 
of  the  portal  vein*  l!he  discovery  of  these  small  veins  is  6ne  of  the 
reoent  results  of  the  microscope  in  the  hands  of  Mr.  Kiernan,  to 
whom  the  credit  is  entirely  due  of  having  thus  demonstrated  that 
the  venous  blood  of  the  liver,  resulting  from  ^the  ordinary  process 
of  nutrition,  is  added  to  the  portal  blood  from  the  other  digestive 
organs.  A  description  of  the  particular  arrangetnent  y){  these  seve- 
ral bloodvessels  and  the  radicles  of  the  hepatic  duct,  has  also  been 
attempted  by  Mr.  Kiernan,  but  cannot  be  introduced  here  on  account 
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of  ita  length,  uid  tnappr«pristoae88  to  a  boek  on  dinecttoDB.  .  Tb« 
accompan;iDg  plate,  howerer,  will  ^ve  flOme  ideS  -Of  thd  kirange- 
ment  of  the  vesselB  of  &  mriglfl  grannie.  '    . 

,  Fig.  ita. 


ueoUr  ifitan  u  MalilD  tkree  lolinlgL  0,^.0.  hlaiolinlH' ninl  eooliAigd  bi  Of 
ipKeg.  £,^&.  lBlMahoI>r  nhuwbldi  onipr  thabaDni,nd  *Meh,vMti  tl»  «^«I«th*ipMiA 
ta>  Huou  cIrdH  iMiinil  the  lobutai.  c  e,  e.  Hi*  labolu  muu  pl>niM,.U:i(  ttuiiAM  «(  aUnk, 
cmmunLntlnE  T^th  tmrh  dIIibt  V  lnt«n)e<Ukt«  T«fMli|  tArmlultf  In  the  liitrmkibalif  tcIdl  '  t^  dr- 
nliT  uid  DToM  itww  (MB  l<it*ai  the  Imixbn  of  tba  i4uiBiih  m  oocDfliil  hf  fatkam  of  tteUBBT 
planun,  nsnllatliS  tl» Idnl of  lU|>ltitaL-  d,d,d.  Iha  intnlgbiilultvidiMiKlbalMpattaT^B^lB 
wfaliA  Iba  t«h1i  of  Um  pltin*^  lannliuiln.    (Klimu.) 

1. 1  III 111!  irii  liiliiiliiliiilii  iliiili  iiiliiilin  l¥i  InlMlH  iinl  ^iiiliiii  !•>■  liiliiihi  lillMj  |il|iii    a. 

Two  kbalH.  b,  t,  t.  Intorlobulu  ducU.  c,  c,  c.  Th*  (otRliibalu'  aJJnlar  ttmc  d,  d.  Ttw  utoriKl 
porUnu  of  fti*  lobular  bniiuT  p)»iii>h  liO^rt^-  (,  •■  fli(  intnloMilH  InwAak  of  tb*  bapalk  nd. 
/,/-  The  mnliiJecUd  mxtcttt  poirtimiof  thekobuloL    TImIq 
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■If  the  atyerti  seta  of  Teasels  belonging  to  the  lirer  mre  injeoted 
iriUt  different  ooRred  suhstftnees,  it  will  be  found  upon  diasectioa 
that  tbe  port»l  Twn,  Iwpstie  erteiy  u»d  daet^  newlj'M  Ux  u  tfaeir 
Boet  mi&Bts  divisitwai  hh  ftlvsys  in-  oonip»nj,  and  dut  tbe;  uftf 
^nneeted-'to  ^  •mnotuiditig  tieaae  bj.  a.ooinmen<ueaUr  iheBth, 
irkiah  ie-oo&tiBiuHui'witb  the  InterlobnUr  pndongatiMiB  of  Oliuon'e 
eepeole,  aad  being  nthet  kl,  allow  the  reueb  to  eloae  when 
dirtded,  ••  maj  be  readily  letu  vpen  makiiig  a  seddmu  The  hepa^ 
twna,  bowwef,  raaifj  b;  ttonielvee;  thej  eoneiet  of  exoeedingly 
thin  walla,  wkh  fvrj  abort  .eoanectiag  areolar,  tjaane,  aiid '  when 
divided,  dwaja  preeent  lOpea  patalonajnoaths. 

la  the  tmttMi,  little  or  no.  blopd  ia  sent  ficem  the  digeative  orgai 
t»  the  liver,  aad'tbe  portal  Teiii,  whieb  la  Ter7,Bp)aU^  joins  the  lua-' 
Ulieal  Tein  in  tbe  transTorse  fissure. '  After  bivthyhoweTer,  tbe  am-  , 
lalie^  vein  is  obliterated  as  far  «s  the  pou(t'  of  .^nnion  between  the 
two,  and  the  portal  vein  is  vmA  eidargOd.;  in  other  worda,  the 
blood  from  the  digestire  organs  after  birth  ia  ssbstitsted  for  the 
placental  bleed  of  4be  fastis,  aa,d  occnpies  tbe  satad  ohannela  ia  the 
lobstance.  of .  tfae' liver. 

DiTBLOPiasT. — Of  all  tbe  organs  of  the-body,  the  Uver  is  -Uie  first 
te  make  ite  appearaace,  and  at  the  ^nrth  or  fifth  week  after  impre^ 
aatioa,  exeeeds  both  ill  siie  and  weight  the  whole  of  the  remaining 
■emifioid  mass,  of  which  tbe  fcetns  is  then  oompoaedi  i  Eten  as  late 
»  the  foBTth  or  fifth  month,  its  weight  Is  ^qnal  to  tiiai  of  the  rest 
of  the  body,  bat,  from  this  period  until  sometime  after  birth,  th» 
proportion  steadily  decreases.  i     . 

^e  qaLItBlasDBB  may  be  looked  upon  as  a  kind  of  divertionlnm 
from  tbe  hepatic  daet,.to  which  it  bears  verymnokthe  same  relation 
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as  the  esdcum  to  the  intestinal  canal.  It  is  a  pyriform  nAembranons 
sac,  of  variable  sise,  measuring  osnally  froin  thre^to  four  ihches  in 
lengthy' and'  one  inch  in  breadth  at  its  widest  part,  and  capable  of 
Hfohtainihg  about  an  ounee  of  fluid.  .  It  isMiitui^ted  in  a  shallofr  fossa 
upon  the  undeF  surface  of  the  right  lobe  of  the  livef|  to  which  it  is 
attached  by  areolar  tissvps,  and  by  the  peritoneum,  wfaiish  is  rcffl6cted 
off  on  each  side.  It  is  in  relation  below  with  the  ascending  portion 
of  the  duddenutn  and  right  extremty  of  the  transverse. colon.  *'It8 
fundiiB  <nr  bottom  usually  prorjects  a  few  linel  ibeyond  the  anterior 
margin  <df  the  liver,  and  is  in  contact  with  the  anteriorabdominlil 
wall,  near  the  cartilage*  of  the  tenth  rib.  its  necAr  is  fermed  by  the 
gradual  narrowing  of  the  body  1)ehind,  and  is  i^markable-  for  its 
carved  direction,  wMch  is  correctly  represented  by  the  italic  letter  t. 

The  walls  of  the  gall-bladder  are  composed  of  three  coats,  one 
partial  and  two,  complete.  The  eternal  or  partial  coat  is  serous, 
and  derived  frbm  the  peritoneum,  which  invests  the  lower  half  or  two- 
thirds  of  the  sac,  and  is-reflectedpff  on"  each8id.e  to  the*iinder  surface 
of  the  liver.  The  middles  coat  is  a  celluk-fibrous  structure  and  the 
framework  of  the  organ. "**  The  internal  coat  is  mucous;  it  is  a 
deep  yellow  color  after  death,  owing  to  the  imbibition  of  bile^  but  a 
grayish  pinkdurinjg  life.  The  free  surface  of  this  membrane  presents 
a  beautiful  boneyco)a:)h  appearance,  and  is  marked'by  numerous  crests 
or*  folds  intersecting  each  othef  in  every  direction,  and  iticlosing  poly- 
gonal spaces^  which  ai^  again  subdivided  by  still  smaller  crests  into 
alveoli  or  pits,  visible  through  a  common  magnifying-glass.  The 
epithelium  is  of  the  columnar  vi^riety.  *  ' 

The  cyBtic  duct  is  the  contint^tion  of  the  neck  of  the  gall-bladder, 
and  is  composed  ^sentially  of  the  same  Structured.  It  is  aboUt  the 
size  of  a  crow-quill,  measures  an  inch  or.  more  in  length,  aitd  is  directed 
downwiard  and  a  little  forward  between  the  layers  of  the  hepatico- 
gastric  omentum  to  unite  at  an  acute  angle  with  the  hepatic  duct. 
The  union  of  the  two  ji^nstitutes  the  common  bile  duct.  Its  internal 
or  mucous  coat  is  similar  to  that  of  the  gall-bladder,  but  present?  a 
remarkable  valve-like)  jBptrs]  f^ld  which  is  permanent,  and' evidently 
intended  to  divert  thc^  bile  from  the  hepatic  duct.  In  order  to  see 
this  valve  it  is  necessary  to- inflate  and  dry  the^uct,  and  then  lay  it 
open  in  a  longitudinal  direction. 

The  gall-bladder  is  supplied  with  blood  through  the  cjfitie  artery, 
a  sn^ll  branch  of  the  hep&tic,.:which  ramifies  beti^een  its  coltts  and 
termmates  in  the  mucous  membrane^ 

*  In  the  ox,  {his  coat  U  dUdnctly  muscular. 
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The  pancreas  (Fig.  145)  is  a  long,  nanow^  glandnlar  organ  of  X 
pale  pml^h  cdory  ntaated  tranayersely  acr<>8a  the  upper  bad  part 
of  the  abdomMiy  and  extending  from  the  spleen  to  the  ^eaoenduigiftr 
Tertical  portion  of  the  duodenum.  .  It  is  flattened  from  before  back- 
ward, and  broad  at  its  left  or  duodenal  extremity;  it  has  been 
thought  to  resemble  in  shape  a  hammer,  or,  betterrMlfdi:.  tongue. 
It  18  moderately  firm  in  its  texturei;  it  measjores  from  rat  to  eight 
inches  in  length,  one  to  one  and  a  half  in  breadth,  and  from  four  to 
lix  lines  in  thickness,  and  weighs  from  two  ifi  two  and  a  half  ounces. 
Ite  right  or  large  exjtremity,  ci^ed  also  the  head,  is  embraced  by  the 
eonrature  of  the  duodepum,  to  whose  vertical  portion  it  is  closely^ 
attached  by  areolar  tissue,. and  by  the  panccMtic.duct.  Its  left  .ex- 
tremis or  tail  is  in  contact  with  the  concave  surface  of  the  spleen. 
*  Tho^anteria^  iurfaee  b  loosely  covered  by  peritoneum,  and  is  in 
relation  with  the  posterior  ^surface  of  the  'stomach,  by  which  it  is 
entirely  concealed  from  view  when  the  abdomen  is  fir^t  opened.  The 
poiteriar  mrfoce.  irests  upon  the, aorta,  inferior  cava,  and  left  snpi^ 
renal  capfiule,  to  all  of  which  it  is.  attached  by  open  ajreolar  tissue. 
The  ntperiar,  border  passes  directly  beneath  the  cceliac  artery,  and 
from  this  point  to  the  left  extremity  is  furrowed  by  the  splenic  artery, 
which  is  imbedded  in  its  substance,  and  from  which  it  receives  a 
number  of  arterial  twigs.  The  inferior  border  is  thinner  than  the 
superior,  and,  near  the  bead,  is  split  obliquely  upward  and  toward 
the  right  side,  to  give  passage  to  the  superior  mesenteric  artery  and 
vein*  Tiiat  portiop  of  the  organ  lying  to  the  right  of  this  fissure  is 
somewhat  separated  from  the  remainder,  and  is  sometimes  called  the 
le$$er  panereaB. 

BxRUCTUjiE. — The  structure  of  the  pancreas  very  nearly  resem- 
bles that  of  the  salivary  glands,  hence  it  has  been  sometimes  called 
the  obd&mifMl  salivary  gland.  It  is  composed  of  numerous  lobes 
and  still  smaller  lobules,  held  .together  by  areolar  tissue,  and  by 
vessels  and  ducts,  and  invested  externally,  by  a  loose  areolar  net. 
The  lobules  which  compose  the  lobes  are.  much  liirger  than  the  lobules 
of  the  liver,  but,  like  the  latter,  are  isolated  fjrom  each  other  by 
areolar  septa,  and  contain  in  their  substance  the  ramifications  of  the 
bloodvessels  and  excretory  duct. 

The  Pancreatic  Duct. — The  main  trunk  of  the  panereatic  duct. 
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generally  single  but  sometimes  double,  commences  in  the  left  ex- 
tremity and  passes  through  the  whole  length  of  the  axis  of  the 
S*  nd,  receiving  the  small  ductd'from  the  lobes,  and  gradually  in- 
asing  in  size  as  it  approaches  the  head.  Here  it  receives  a  la^rge 
duct  i^om  the  lower  part  of  the  head  or  lesser  pancreas,  and,  meeting 
with  the  common  bib  duct  from  above,  turns  downward,  inters  the 
left  wall  of  the  duodenum,  and,  after  passing  a  short  distance 
between  the  coats  of  this*  intestine,  unites  with  the  bile  duct,  and 
the  two  open  by  a  common  orifice  upon  the  apex  of  a  small  eminence 
or  ampullki-  ibbut  three  or  four  inches  from  the  pylorus. 

Th6  external  coat  of  the  pancreatic  duct '  is  composed  of  dense 
areolar  tissue.  The  internal  layer  is  mucous,  covered  by  a  columnar 
epithelium* 

The  arteries  of  the  p^Qcreas  are  derived  principally  from  the 
splenic  and  pancreatico-duode^al,  a  branch  of  the  hepatic ;  a  small 
branch  is  also  received^rom  the  superior  mesenteric.  The  nervei 
are  brftnchee  of  the  solar  plexus. 

The  office  of  the  p^increas  is  to  secrete  a  clear  mucous-like  fluid 
foF  the  purposes  of  digestion.  The  particiflar  use  of  this  fluid,  how- 
evel",  ill  not  positively  ascertained,  but  from  experiments  made  within 
the  last  two  or  three  years  by  M.  Bernard,  it  would  seem  to  be 
intended  to  dissolve  the  oleaginous  matters  of  the  food,  and.  thus  fit 
them  for  absorption.  • 


.THE  SPLEEN. 

f  '  • 

The  spleen  (Fig*  145)  is  situated  in  the  left  hypochondriac  region, 
behind  the  left  extremity  of  the  stomach  and  the  cartilages  of  the 
ninth,  tenth,  and  eleventh  ribs.  II  is  semi-ovoid  m- shape,  of  J^ 
bluish  color  externally,  but  dark  brown  or  brownish-red  within,  and 
although  not  alwaysT'of  the  same  consistence,  is  in  general  remark- 
ably fragile  or  friable,  and  hence  liable  to  be  fractured  or  lacerated 
by  external  violence.  On  pressure  betweea  the  thumb  and  finders,  it 
imparts  a  crabkling  or  crepitant  sensation,  produced  by  a  partial  rup- 
ture of  its  internal  structure.  In  point  of  size,  no  orgati  in  the.  body 
is  so  inconstant  within  the  limits  of  health ;  but  its  average  length 
may  he  stated  at  about  five  inches,  its  breadth  from  three  to  four 
inches,  its  thickness  one  and  a  half  inches,  and  its  weight  from  fire 
to  seven  ounces. 

The  spleen  is  usually  single,  but  it  is  not  uncommon  to  find  in  its 
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immeditte  neinitj  oa(^  cpr  more  sjap^mumQwy  oi^aiQs  of  ibe  same 
kind,  wkioh  bayo  generaBj  a  spheroidal  form,  and- vary  ki  size  from 
dial  of  a  pea^tp  that  of  a  walaitt.  Being  a  half  i^^al,  it  presents  t^* 
eontideratioa  a  convex  and  a  flat-sutfacey  and  an  oval  border. '  Thi^ 
eampex  mtrfaae  is  smooth  and  free,  andin  eontaot  with' the  diii^h]^agi6 
bj  which  it  is  sefMurated  fiom  the.lower  margin  of  theleft  lang,  and 
the  nittih,  teath,  and  eleventh  ribs.  The  flat  murfoee  is.  separatJI 
into  two  {Murts-  by  a  longitudinal  gi>obve  or  fissnre  called  the  Mm, 
whidi-  ia  situated  a  Uttle  neat^  the  poster iocihao  the  anterior  mar- 
gin, and  gives  passage  to  the.  vessels.  It  is  here  also  tIMttP  peri- 
toneal covering  9S  the  .organ  passes  off  .to  the 'Stomach  iafV  double 
£oMy~eaUed  the  spl^nioo*gastric  omentam.  ^In  front  of  the  hilus,  this 
snrfisce  is  in  contact  with  the  great  end  jQ#  the'  stomach -and  left 
eztramitj.of  the  transverse  eolon ;  behind,  it  is  in  relation  with  the  . 
left  Sidney,  snpra-renal  capsnie,  tail, of  the  pancreas,  jand  left  pillair 
of  the  diaphragm.  The  eitcu/imferenee  is  tbicKpnd  rounds,  and  not 
mfi^uently  notched  or  fissoted  so  as  tcf  give  the  organ  1^  bbidaied 
q^pearance.  ' 

Structubb. — The  spleen  consists  of  two  investing  membraneittiyi 
a  |Nroper  tissue.  The  external  of  t)ie  two  coverings  is  serous,,  ^^lajp^ft 
from  Ae  peritoneum,  and  deficient  only  in  the  longitudinal  fiiMre* 
The  second,  or  proper  coat,  is  fibrous  and  strong^  but  not  genetlJIy 
very  thick,  but  liable  to  become  so  by  disease;  jt  is  connected  to 
the  eztenial  by  short,-  dense,  areolar  tissue,  and  prolonged  through- 
out the  substance  of  the  organ  in  numerous  small  bands  or  cords 
(trabeculm),-. which;  crossing  each  other,  in  every  direction,  inclose 
iaterspapes  for  containing  the  speoial  tissue.  'This  is  a  pultaceous, 
gramons-looking  substaac6  of  a  dark-reddish  or  purple-brown  dolor, 
which  become  brighter  on  ej^posure  to  the  air.  Under  the  micro- 
scope, it  is  found  «lo  consist  of  minute  granular  bodies  about  the  sise 
of'  blood^sorpuscl^  intermixed  with  tufU  of  arteries  and  veins,  and 
groupir  of  smdl  white  vesicular  bodies  called  Malfighian  corpusclei^. 

'Ybssbls. — ^The^spleen  is  supplied  with  blood  by  the  splenic  artery, 
a  brandi  of  the  cceliac,  which  runs  in  a  serpentine  manner  along  the 
upper  border  of  the  pancreas  and  imbedded  in  its  substance,  and  hav- 
ing reached  the  hilus,  dirides  into  thr4e  or  four  terminal  branches^ 
which  enter  the  organ,  and,  what  is  remarkable,  rem^n  separate  even 
to  their  most  minute  ramifications.  It  is,  therefore,  practicable  to 
iii}ect  only  one  pait  of  the  organ  through  any  one  of  these  branches. 
As  before  mentioned,  the  splenic  artery  supplies  numeretls  small 
twigs  to  the  pancreas,  and  from  the  terminal  branches  in  the  hilus 
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are  sent  off  those  small  recarrent  arteries  (gastric  branches^  or  vasa- 
brevia)/  wbich^  traversing  the  gastro-splenic  omentam,  are  distri- 
buted upon  the  large  end  of  the  stomach.  The  veiM  are  large  and 
Numerous,  and  all  unite  to  form  a  single  trunk  four  or  five  times 
larger  than  the  artery,  which  lies*  in  .a  groove  upon  the  posterior 
surface  of  the  pancreas,  and  unites  with  the  superior  mesenteric 
vlin  to  form  the  portal  vein.  The  lymphatiei  are  very  numerous, 
and  form  a  superficial^  and  a  deeprseated  plexus,  the  former  situated 
beneath  the  seroHs  coai  of  the  latter^  in  the  substance  of  the  organs 
the  twqtj|p^  communicate  in  the  fissure,  and,  proceeding  along  the 
gastro-spTeaic  omentum,,  enter  the  neighboring  ganglia. 

The  nerve%  ar^  branches  of  the  solar,  plexus,  and  enter 'the  organ 
supported  by  iJie  vesseb.  '        • 

The  function  of  the  qpleen  is  not  positively  known,  but  the  weight 
of  opinion  seems  to  be  in  favor  of  its  being  only  a  diverticulum,  me 
reservoir  for  the  blo^l^  which  would  otherwise  go. to  the  intestines 
and  stomach  during  the  intervals  of  digestion.  Jt  is  abo  supposed 
by  some  to  be  the  organ  in  which  the  change  from  lymph  globules 
to  red  globules  takes  place. 


THE  EIDNET6. 

The  kidneys,  two  in  number^  belong  to- the  genito-urinary  appa« 
ratus;  but,  having  been  exposed  by  the  rethoval  of  the  digeaU^ve 
organs,  and  hence,  liable  to  become  offensive,  they  should  be  liow 
examined.  They  are  situated  deep  in  the  lumbar  regiona  upon 
either  side  of  the  sfnne,  opposite  the  two  inferior  dorsal  and  two 
upper  luoibar  vertebrae ;  the  right  is  generally  a  very  little  lower  than 
the  left.  It  is  not  uncommon,  however^  to  find  one  os  both  iathe 
iliac  fossae,  and  more  rarely  eren  in  the  cavity  of  the  pelvis.  They 
are  of  a  deep  brownish-red  color,  firm  consistence,  and  oval  figure, 
flattened  from  before  backward.  .They  measure  about  four  indies 
in  length,  two  in  breadth,  and  one  in  thickness,  and  weigh  from 
fou^  to  six  ounces.  The  convex  antertor-  %wrfaee  looks  forwar4  and 
a  little  outward,  and  is  loosdly  covered  with  the  peritoneum  lining 
the  posterior  wall  of  the  abdomen,  a  quantity  of  adipose  and  open 
areolar  tissue  intervening.  The  posterior  suffaee  looka  backward 
and  inwurd,  and  rests  upon  the  upper  extremity  of  the  ps6as,  the 
sq^uare  lumbar  muscle,  and  the  lower  back  part  of  the  diaphragm, 
by  which  it  is  separated  from  the  eleventh  and  twelfth  ribs.    The 


THS  KIDHKTft. 


84T 


dtv«M(^ffwit«  t«  thick  sod  rounded,  snd  presMtta  ioteilnll;  a  deep 
rartieal  fiBsore  mlled  the.Atliw  af  the  kiiney  (kilna  rensUB),  at  which 
the  vanflb  and  nn-ras  taMr  aad  lea«e  the  M^gui.  The  opper  extre< , 
nitj  of  eadi  is  embraeej  bj  the  Bapn-renel  capanle,  tod  it  is  som^ 
«hat  larger  than  the  inferior,  uai  nearer  the  Bpi^e,  M  that' the 
ana  t(t  the  two  OTgans:Blightl7  dtrergr-itoin  tbart  downward. 

BiLA^iOKB.— !nie  right'  kido^  is  in  Halation,  in.  front,  with  the 
mdar  anrfau  of  the  lirer,  thb  Tortioal  portion  of  the  daodenam,-aDd 
the  aaoeadiBg  eoVm;  the  left,  with  the  posterior  aqrface  of  the  sto- 
ba^  tli0' loiter  exU>0iai^  of  the  spleen,  and  the  desoesdag  colon. 

STBilA?Ki.-f{iach  htdnejis  proWded'With  athio  bat  dense  Sbr'o- 
■reoUr  tonie,  whioh  is  irioetlyattaebed  to  the  -whde  of  the  exterior 
of  the  organ  hj  short  amlar  tissue ;  it  dipsjoto  the  fissure  op  hilns, 
and  beoomes  coDtinBona  with  the  external  ooata  of  the  Teasels.  In  ^ 
order  to  demoostrate  this  covering,  it  iftonly  noeaesarj  tomahe  ut 
inoiaioo  along  tho  outer  border  of  the  organ,  ifcere  it  may  bo  readily 
■tripped  off  frotn  either  surface  by  the  fore^.  .  '     .  • 
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The  proper  tissue  of  the  kidney  eoBsists  of  two  very  different  sub- 
statiees,  au  external,  cortical  or  granalsr,  and  an  internal  or  tuba- 
lar^  which  may  be  easily  dfstinguished  from  each  other  with  the 
naked  *^ye  upon  a  lateral  secticn  of  the  organ.  The  ewtiad^  or 
granular  substance  is  situated  ej(temally,  next  the  fibrous  envelop, 
forming  a  layer  two  or  three  lines  in  thickness,  with  'prglpngations 
internally  between  the  masses  of  tubular  substance*  *  It  is  mode- 
rately firm  and  consistent,  »of  a  jreddisfa-brown  oolor^  and  upon  a 
clean  section  presents  a  dark^peck]ied,  or  dotted  appearance,  pwing 
to  the. existence  of  numerous  minute  bodies  caUed  the  corpu9ele$  iff 
Malpighu  The  internal^  op  tubjular  »Ubsianc$j  is  of  a  finrker  colot 
and  firmer  oonsistence  than  the  cortical  by  which  it  is  inclosed.  It 
is  disposed  in  pyramidal,  -  or'  conoidal- shaped  masses,  which,  when 
divided,  present  a  well-marked  striated  appearance,  produced  by  the 
parallel  arrangement  of  the  littla  tubes  of  which  they  are  composed. 
The  pyramids,  er  coneS,  vary  from  twelve^  to«  fifteen  in  number. 
Their  bases  are  imbedded  in  the  cortical  substance,  and  separated 
from  each  other  by  prolongations  of  th^  same ;  but  their  apices  are 
free,  and  present  toward  the  fissurQ  or  hilus.  The  minute  tubules 
of  which  these  masses  are  composed  open  upon  the  extremities  of  the 
cones,  and,  traced  outward,  are  found  to  run  straight  at  first;  but,  hav- 
ing reached  the  ba^^s  of  the  cones,  they  ramify  in  a  tortuous  manner 
in  the  cortical  subMeiice,  where  they  are  said  to  tennina^,  or  rather 
commence  in  the  corpuscles  of  Malpighi.  These'  cbiJ|nii{clfB  exist 
not  on^  in  the  granular  substance,  but  in  the  tc(bQlM^.idlN>»  atid,  jas 
represented  in  the, accompanying  plate,  consist  eaekjof  V  ^^P^^^^ 
capsule^  which  id  the  dilated'  extremity  of  a  tubule,  incbsing  a  ooil- 
geries  or  tuft  of  ramified  arteries  and  veins.  "Each  capsule  Ireceiviai 
an  arterial  twig,  which,  dividing  very  minutelj;  upon  i6|  jntariof^ 
terminates  in  ihe  radicles  of  the  veins;  thee^e,.  tinitin|^  form  one  or 
tw6  main  branches,  which  leave  the  capsule,  and  foryn  an  nnasto- 
mosis  around  the  tubiilo;  and,  then  uniting  ifith  otkev  braqcbas, 
form  trunks  that  open  into  the  main  renal  vein.     .      ,         .. 

The  iJRETER,  the  excretory  duct  of  the  kidney,  comtnetiC^s  in  the 
interior  of  the  organ  by  small,  funnel-shaped,  membranous  pouches, 
called  cah/ceSj  which  are  attached  around  the  free  extremities  of  the 
cone  a  short  distance  from  their  apices,  and  embrace  them  as  the 
breast-glass  embraces  the  nipple  in  the  operation  of  drawing  off  the 
milk.  The  calyces  vary  in  number  from  eight  to  ten  or  twelve, 
some,  receiving  only  one  cone,  and  others  two  find  occasionally  three. 
They  all  communicate  with  each  other,  forming  one  common  pouch. 
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eiDed  HM-pehii^f  theTeidn^y  irhich is  someidist  finmel-aluiped,  but 
fattened  from  liefoiiD  backward  and  bent  doiqii ward.  It  is  eknated 
briimd  the -renal  Tea^c^  aad,  When  inflated;  obcapfea  nearly  the 
iAola)ef  tbe£n«re^  a  fitde  way  ^xtcarna^  to  whieh  it  be^iAes  nar- 
lowed  domi  te  theake^.ta  ordinary  ^oee-quill^  which  site  it  matn- 
taina  ttereo^iMl  tl^  rest  of  its  eoiMe. 

IVoai  Ae  fiasttre  of  die' kidney^  the  nrelelr  proceeds  almost  yerti- 
safly  dowttiNffd^'  bl»hhid  the  peritoneaib,  intcf  the  lower  back  part-^ 
the  pdims  irfw«  ii  tertiiinates  in  the  -bladd^r^by  passing  obliquely 
Ihroi^'ibe  waHa  of  this  eavity;  its  length  vmes  from  twelve  to 
sl^MMi  inehes;  its  nie,  as  .jnst^ttentioaed,  does.not  asnally  excSeed 
that  ef  a  cooee^qnill^  tdt  is  fiable  to  "gnUsA  aagment^ticm  when  aiiy 
pbstada  ooeats  to.ihe  passage  of  the  nrine. 

The  ureter  is  oovered  by  the  peritoneam  in  fronts  and  crossed 
obliquely  by  the  spermatic  vessels.  It  crosses  the  psoas  muscle, 
running  at  first  along  its  outer  margin,  and  then  the  common  and 
miemal  iliac  vessels,  the  obturator  artery  and  vein,  and  the  sper- 
matic duct. . 

Stbuoturs. — The  ureter  consists  of  two  coats;  an  external,  thick 
and  fibrous,  and  an  internal  mucous  coat.  The  former  commences  at 
the  attached  margins  of  the  calyces,  and  terminates  at  the  entrance 
of  the  duct  into  the  bladder;  the  latter,  very  thin  and  smooth,  lines 
the  whole  length  of  the  duct,  and  is  continued  from  the  calyces  oyer 
Upon  the  cones,  and,  in  an  attenuated  form,  iiito  the  uriniferous 
tubules  as  far  as  the  Malpighian  corpuscles  or  capsules. 

The  veueli  of  the  kidney  have  been  already  described.  The 
nerve$  are  numerous,  and  derived  for  the  most  part  from  the  solar 
plexus.  The  branches  from  this  plexus  unite  with  the  lesser 
splanchnic  nerve  from  the  thorax,  and  form  an  intricate  network 
called  the  renal  plexuSj  which  surrounds  the  renal  artery,  and  is 
carried  by  it  into  the  substance  of  the  organ. 

• 

The  SUPBA-RBKAL  CAPSULES  (Fig.  156)  are  two  small  glandular- 
looking  bodies,  pyramidal  in  shape,  flattened  from  before  backward, 
tnd  resting  by  their  bases  upon  the  superior  extremity  of  each  kidney. 
The  upper  border  or  apex  of  each  is  thin,  the  base  nearly  half  an 
inch  in  thickness,  ah  inch  and  a  half  in  length,  and  excavated  for 
the  reception  of  the  top  of  the  kidney.  They  consist  of  an  exter- 
nal, thin,' fibrous  envelop,  and  an  internal  proper  tissue  divisible 
mto  an  external  cortical  substance,  of  a  deep  brownish-yellow  striated 
appearance,  and  an  internal  dark-brown  pulpy  substance,  occupying 
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the  interior  of  the  organ.  The  microscopic lAarftetem  of  these  two 
sabstances  are  entirely  different;  the  corfical, insisting  of  minute 
tubes  with  blind  extremities,  which  contain  nucleated  cells  and  yel- 
lowish granules ;  and  the  pulpy,  of  minute  ramified  :i!eins,  sunroanded 
by  a  peculiar  soft  granular  iliatter,  the  nature  o£  which  ianot  known. 
Each  capsule  receives  three  minute  arteries^  one  from^jthe-phrenic, 
one  from  the  aorta,  and  one  from  th^  renal  artery*  33ie  vein  is 
generally  single ;  that  upon  the  right  side  opening  into  the  cava,  ^aml 
that  of.  the  left  into>.fhe  renal  vein.*  No  excretory  duct,  has;  ever 
been  discovered  <loming  from  these  organs,  and  their  function  is  as 
yet  an  entire  mystery.  We  know,  however,  that* they  have  some 
connection  with  festalr  life  from  th^  fact  that  they  are  'proportionably 
much  larger  at  this  than  at  any  later  period,  and  gradually  diminish 
in  size  as  age  i^'dvances. 


( 
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tli0  akeleton.  ih6  pelvis  is*  tW  diyirion  ef  the  trunk  {brmed  l>7 
the  sacnmiy  eoccjrz,  and  innominftte  bone^t*  It  is  -  subdiTided  by 
the  promontorj  of  the  sa^nrnm  and  ilea-pectineal  lines,  into  the  falbe;, 
md  tme  or  lesser  pelvis.  In  k  practical  point  of  view,  however, 
what  is. called  thefi^se  pelvis,  name^,  the  Space  mcludbd  between 
the  flaring  portions  of  the  ilia,  is  prdperly  a  part  df  the  abdomen ; 
bdt  tbe  true  or  lesser  pelvis  is  an  entirely  separate  division,  to  i^faicb 
the  geneial  term  pelvis  llrill  be^  here  restricted.  Considered  inlhis 
li^t,  the  pelvis  is  a  curved,  cylindrical  cavity,  wbose  concavity 
presents  forward.  It  oominunicates  above  with  the  abdomen  by 
the  large  opening  known  as  the  superier  strait  of  tbe  pelvis,  and  is 
closed  below  by  the  soft  parts  designated  the  perineum,  f  Its  con- 
tents are«  the  rectum,  bladder,  and  itp  appendag^j  internal  iliac 
vessels  and  their  branches,  elevator  of  the  anus,  internal  obturator 
and  pyriform  muscles,  and  sacral  plexus  of  nerves.  The  perineum 
sliould  be  first  dissected. 


THB  PERINEUM  OF  THE  MALB.^ 

The  perineum  of  the  male  b  one  of  the  inost  important  surgical 
regions,  of  the  bojdy.  It  is  sitiiatedat  the  inferior  eztsemity  of  the 
trunk,  between  the  commencement  of  the-  thighs  and  behind  the 

« 

*  If  the  rabjeet  upon  which  the  itadent  ia  engaged  k  a  feaaale^  he  maj  pass 
oftr  this  section,  deyoted  to  the  male  peliis  and  organs  ef  generatton,  and 
tarn  to  the  direetions  ^yen  for  the  studj  of  the  ibmale  organs  of  generation. 

t  The  term  perineum,  when  need  in  an  obstetric  sense,  is  limited  to  ihe  spaoe 
in  the  female  included 'between  the  lower  eztremitj  of  the  reotnm  and  vagina. 

X  Willie  one  student  is  making  the  tUssection  df  the  periueum,  which  is 
aseesssrily  slow  and  tedious,  another  maj  be  .engaged  upoi^  the  head  prefMura* 
lorj  to  removing  the  brain., 
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external  organs  of  generation ;  it  extends  from  the  point  of  tlw 
coccyx  behind  to  the  pubic  symphysis  in  front,  and,  in  a  ktenl 
direction,  between  the  sacro-ischiatic  ligaments  and  the  tubenwittei 
pf  the  ischia  on  each  side.  In  the  ordinary  positions  of  the  body, 
its  form  is  that  of  a  narrow  fissure  between  "the  thighs,  but  when 
the  thighs  are  separated  and  flexed  upon  the  pel  vis,,  it  pretenti 
itself  as  a  quadrilateral  space,  measuring  about  four  inches  boA 
antero-posteriorly  and  transversely. 

Dissection. — Place  the  subject  as  in  the  lateral  operation  for  stone  in 
the  bladder,  t.  e:  flex  the  legs  upon  the  thighs,  and  the  thighs  upon  flie 
pelvis,  tie  the  hands  to  the  feet  or  ankles,  bring  the  buttocks  to  the  edge  d 
the  table,  and  have  the  limbs  held  apart  by  a  stick  three  or  fcmr  feet  long 
placed  between  the  knees. 

The  skih  of  the  perineum,  as  also  that  of  the  scrotum,  is  of  i 
darker  color  than  in  most  parts  of  the  body,  and  presents  in  tlie 
middle  line  a  well-.marked  ridge  or  raph^,  continued  forward  upon 
the  scrotum,  and  terminating  at  the  anterior  margin  of  the  anin. 
Some  distance  upon^either  ^ide  of  this  ridge,  the  tuberosity  of  the 
ischium  may  be  readily  felt,  forming  the  lateral  boui^daries  of  the 
perineum. 

The  ANps,  the  outlet  of  the  alimei&tary  canal,  is  situated  in  the 
middle  line  at  the  back  part  of  the  perineal  space.  It  is  circular  in 
shape,  small  but  very  dilatable,  and  alw^ays  closed  except  during 
defecation.  The  skin  in  the  immediate  neighborhood  is  thin  and 
provided  with  numerous  sebaceous  follicles  and  hairs,  and,  as  it  enters 
the  opening  to  become  continuous  with  the  mucous  membrane  of  the 
bowel,  it  forms  a  number  of  radiating  folds.  The  union  between  the 
two  tissues  is  marked  by  a  well-defined  festooned  or  scollqped  line, 
situated  two  or  three  lines  within  the  orifice. 

Dissection. — Divide  the  skin  by  a  transverse  incision,  either  straight  or 
curved,  and  three  of  four  inched  long.  Just  behind  the  scrotutia,  and  from  its 
two  extremities  make,  two  others  running  backward  along  the  inner  side  of 
the  prominences,  formed  by  tuberosities  qf  the  ischia,  as  feir  as  the  level  of 
the  point  of  the  coccyx.  Turn  back  the  ^ap  of  skin  together  with  a  ^mall 
quantity  of  subcutaneous  ajreolar  tissue,  so  as  to  expose  the  superficial  peri- 
neal fascia  and  the  -sphincter  muscle  of  the  anus.  To  assist  .in  making  a 
clean  dissection  of  the  latter,  it  will  be  necessary  to  make  it  tense  by  hooka 
fastened  in  front,  and  by  the  introduction  of  a  piece  of  sponge  or  cotton  into 
the  rectum. 

*  • 

*  ■      • 

The  SUPBRFIOIAL  FEBINSAL  FASOIA.  is  a  condcnscd  layer  of  snb- 
cutaneous  areolar  tissue,  such  as  is  found  in  most  parts  of  the  body 
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subject  to  much  pressure  or  tension,  interiorly,  it  is  tolerably  dense 
and  strong,  and  continuous  with  the  subcutaneous  fascia  of  the 
mnrotum ;  it  is  attached  by  its  deep  surface  to  the  tuberocflty  and 
ascending  ramus  of  the  ischium  on  each  side.  Posteriorly,  it  is 
rather  loose  and  open,  infiltrated  with  adipose  tissue,  and  continued 
izpward  in  front  of  the  anue^  to  join  the  deep  fascia  upon  the  anterior 
surface  of  the  rectum.      ^  -  ' 

It  is  owing  to  the  continuity  of  this  fascia  with  thai;  6f  the  scrotum 
aad  its  attachment  to  the  isofaia,  that  urihe  escaped  from  the  back 
part  of  the  urethra  is  directed*  >&rimd  .into  the  scrotum,  instead  of 
passing  down  uppn'the  thighs.  ;  '  '.^    : 

The  superfieial  perineal  faacii^  i&ia/velation  by  itis  deep  surface 
with  the  root  of  the -penis,  the  transvetse  "muscle)  a  part  of  the  ele- 
Tator.  of  the  anus,  and'  the . external' fiphinctei'  muscle.  To  expose 
these  structures,  make  the  foUowingr— 

Dissection. — Cut  the  supei^cial  fascfa  across  in  front  and  alooff  the  rami 
and  tuberosities  of  the.  ischia,  and  turn  it  carefully  back ;  in  doing  this, 
observe-  its  loose  continuity  with  the  deep  fascia  in  front  oi  the  anus.  This 
done,  cut  it  off  behind  and  proceed  to  dissect  out  the  areolar  tissue,  which 
fills  up  the  interspaces  of  the  subjaceat  parts. 

The  space  now  brought  into  view  is  somewhat  trii^ngular  in  shape, 
one  angle  presenting  forward  by  the  converging  branches  of  the 
ischia,and  the  two  others' backward  and  outward  on  each  side  of  tlie 
anus.  It  contains  the  following  structures  (see  Fig.  158) :  1.  In 
the  middle  line  in  front,  the 'posterior  extremity  of  the  spongy  por- 
tion of  the  penis,  called  the  bulb  of  the  penis  (i),  covered  by  its  com- 
pressor muscle.  2.  Behind,  in  the  middle  line,  the  anlis  surrounded 
by  its  sphincter  muscle  {e).  3.  On  each  side,  the  leg  (crus)  or  root 
of  the  corresponding  cavernous  body  of  the  penis  (c),  diverging  to 
its  attachment  along  the  ramus  of  the  ischium,  and  also  covered  by 
a  special  mpscle.  4.  The  transverse  muscle  of  the  perineum  (i), 
accompanied  by  a  very  small  artery  and  nerve.  5.  A  part  of  the 
lower  surface  of  the  elevator  muscle  of  the  anus,  its  fibres  directed 
transversely.  6.  The  internal  pudic  artery  and  nerve  situated  deep 
within  the  tuberosity  of  the  ischium,  and  close  upon  its  inner  surface ; 
not  seen  in  a  front  view  of  the  parts. 

The   EXTERNAL  BPHINCTER   MUSCLE  OF  THE   ANUS,  thin,  flat,  and 

elliptical,  consists  of  two  lateral  plan^  of  fibres,  which  originate  by 
a  tendinous  band  from  the  point  of  the  coccyx,  in  a  curved  mai^ner 
around  the  anal  orifice,  and.  are  inserted  into  the  middle  tendinous 
28 
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external  organs  of  generation ;  it  extends  from  the  point  of  the 
coccyx  behind  to  the  pubic  symphysis  in  front,  and,  in  a  lateral 
direction,  between  the  sacro-ischiatic  ligaments  and  the  tuberosities 
pf  the  ischia  on  each  side.  In  the  ordinary  positions  of  the  body, 
its  form  is  that  of  a  narrow  fissure  between  -the  thighs,  but  when 
the  thighs  are  separated  and  flexed  upon  the  pelvis,  it  presents 
itself  as  a  quadrilateral  space,  measuring  about  four  -inches  both 
antero-posteriorly  and  transversely. 

Dissection. — Place  the  subject  as  in  the  lateral  operation  for  stone  in 
the  bladder,  t.  t,  flex  the  legs  upon  the  thighs,  and  the  thighs  upon  the 
pelvis,  tie  the  hands  to  the  ^eet  or  ankles,  bring  the  buttocks  to  the  edse  of 
the  table,  and  bare  Ihe  limbs  held  apart  by  a  stick  three  or  fcnir  feet  long 
placed  between  the  knees.  ■       *. 

The  ^hvh  of  the  perineum,  as  also  that  of  the  scrotum,  is  of  a 
darker  color  than  in  most  parts  of  the  body,  ai^d  presents  in  the 
middle  line  a  well-jnarked  ridge  or  raph^,  continued  forward  upon 
the  scrotum,  and  terminating  at  the  anterior  margin  of  the  anus. 
Some  distance  upon^either  feide  of  this  ridge,  the  tuf^erosity  of  the 
ischium  may  be  readily  felt,  forming  the  lateral  boui^daries  of  the 
perineum. 

The  ANpS)  the  outlet,  of  the  alim^^tary  catiaT,  is  situated  in  the 
middle  line  at  the  back  part  of  the  perineal  space.  It  is  circular  in 
shape,  small  but  very  dilatable,  and  alw^ays  .closed  'except  during 
defecation.  The  skin  in  the  imniediatc  neighborhood  is  thin  and 
provided  with  numerous  sebaceous  follicles  and  hail*s,  and,  as  it  enters 
the  opening  to  become  continuous  with  the  mucous  membrane  of  the 
bowel,  it  forms  a  number  of  radiating  folds.  The  union  between  the 
two  tissues  is  marked  by  a  welUdefined  festooned  or  scollqped  line, 
situated  twp  or  three  lines  within  the  orifice. 

Dissection. — Divide  the  skin  by  a  transversa  incision,  either  j^traisht  or 
curved,  and  three  of  four  inched  long,  Just  behind  the  scrotutin,'  and  from  its 
two  extremities  make,  two  others  running  backward  along  the  iiiner  side  of 
the  prominences,  formed  by  tuberosities  qf  the  ischia,  as  fEir  ad  the  level  of 
the  point  of  the  coccyx.  Turn  back  the  ilap  of  skin  together  with  a  Small 
quantity  of  subcutaneous  ajneolar  tissue,  so  as  to  expose  the  superficial  peri- 
neal fascia  and  the  -sphincter  muscle  of  the  anus.  To  assist  .in  making  a 
clean  dissection  of  the  latter,  it -will  be  necessary  to  make  it  tense  by  hooks 
fastened  in  front,  and  by  the  introduction  of  a  piece  of  ^Kmge  or  cotton  into 
the  rectum. 

The  suPBRFtciAL  FEBINSAL  FA80iA«i8  a  Condensed  layer  of  sub- 
cutaneous areolar  tissue,  such  as  is  found  in  most  part$  of  the  body 
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• 

subject  to  much  pressure  or  tension,  ^-i^teriorly,  it  is  tolerably  dense 
and  strong,  and  continuous  with  the  subcutaneous  fascia  of  the 
sorotum ;  it  is  attached  by  ita  deep  sr^rface  to  the  tnberoiAy  and 
ascending  ramus  of  the  ischium  on  each  side.  Posteriorly,  it  is 
rather  loose  and  open,  infiltrated  with  .adipose  tissue,  and  continued 
upward  in  front  of  the  anus^to  join  the  deep  fascia  upon  the  anterior 
tdrface  of  the  rectum. 

-  0 

It  is  owing  to  the  continuitj  of  this  fascia  with  that  6f  the  scrotum 
and  its  attachment  to  the  iscfaia,  thM  urihe  efcieaped  from  the  back 
part  of  thcorethra  is  direct^d'ibrmrd  .into  the  scrotum,  instead  of 
passing  down  iiMNti'the  thighs^  ;  '    .^  •* 

The  snperflflM' perineal  fisaeiik  ia.i««  relation  ky  itlsr  deep  surface 
with  the  root  of  thft'fenis,  the  transTe^.-niu^cle,  a  part  of  the  ele- 
rator.of  the  anus,  and' the. ezteniid'iqphi^  muscle.  To  expose 
these  structures,  make  the  following'r— 

DissiCTiOM. — Gut  the  superficial  fiiscia  across  in  front  and  alonff  the  rami 
tod  tnberoelfies  ^  the.  isohia,  and  turn  it  sarefullj  bad^  ]  in  doing  this, 
obsente-  its  loose  continuity  with  the  deep  fascia  in  front  of  the  anus.  This 
done,  cat  it  off  behind  jind  proceed  to  dissect  out  the  areolar  &unie,  which 
fiHs  up  the  intenpaoes  of  the  subjaceat  parts. 

The  space  now  brought  into  view  is  somewhat  triangular  in  shape, 
one  .angle  presenting  forward  by  the  converging  branches  of  the 
i8chia,and  the  two  others' baol^ward  and  outward  on  each  side  of  tlie 
anna.  It  contains  the  following  structures  (see  Fig.  158):  1.  In 
the  middle  line  in 'front,  the 'posterior  exttemity  of  the  spongy  por- 
tion of  the  penis,  called  the  bulb  of  the  penis  ((),  covered  by  its  com- 
pressor muscle.  2.  Behind,  in  the  middle  line,  the  anus  surrounded 
by  its  sphincter  muscle  (e).  3.  On  each  side,  the  leg  (crus)  or  root 
of  the  corresponding  cavernous  body  of  the  penis  (c),  diverging  to 
its  attachment  along  the  ramus  of  the  ischium,  and  also  covered  by 
a  special  mpscle.  4.  The  transverse  muscle  of  the  perineum  {d), 
accompanied  by  a  very  small  artery  and  henre.  5.  A  part  of  the 
lower  surface  of  the  elevator  muscle  of  the  anus,  its  fibres  directed 
tranav^rsely.  6.  The  internal  pudic  artery  and  nerve  situated  deep 
within  the  tuberosity  of  the  ischium,  and  close  upon  its  inner  surface ; 
not  seen  in  a  front  view  of  the  parts. 

The  BXTBRITAL  SPHINCTER  MUSCLE  OF  THE  ANUS,  thin,  flat,  and 

ellipdcal,  consists  of  two  lateral  plan^  of  fibres,  which  originate  by 

a  tendinous  band  from  the  point  of  the  coccyx,  in  a  curved  manner 

around  the  anal  orifice,  and.  are  inserted  into  the  middle  tendinous 

28 


Tinie  of  the  perineum,  a  short  distance  bnck  of  the  bulb  of  the 
penis. 

Use. — To  guard  tho  include'!  orifice;  it  also  makes  the  meiiian 
raph^  of  the  perineum  tense,  thus  furnishing  a  fixed  point  of  action 
for  the  transverse  perineal  miisclea,  and  the  compressor  muscle  of  the 
bulb  of  the  penis.  It  is  supplied  with  arterial  twigs  from  the  internal 
pudic  and  hemorrhoidal  arteries.  Its  nerves  are  oflTsels  from  the 
inferior  hemorrhoidal,  and  belonging,  therefore,  to  the  cerebro-apina! 
syatem,  place  the  muscle  under  the  control  of  the  wHl. 

The  bulb  of  the  penif,  the  large,  posterior,  rounded  extremity  of 
the  spongy  portion  of  that  organ,  projects  backwards  nearly  as  far  a« 
the  anterior  extremity  of  the  sphincter  of  the  anus,  resting  against 
tho  deep  perineal  fascia;  it  contains  in  its  interior,  aa  will  be  here- 
after described,  a  little  offset  or  diverticulum  from  the  main  track  of 
the  urethra  (the  excretory  duct  of  the  bladder),  called  the  emus  of 
the  bulb.*     Its  surface  is  covered  by  a  thin  layer  of  muscular  fibres 

■  In  order  lo  d is pliiy  thcbull)to4ijTnntnge,  it  is  noccasarj  to  inflate  tliuspoDgj 
body  of  llio  |ieDi«,  which  may  be  done  throogh  the  great  doreal  rein,  '  This 
~niMl  ii  aitoated  olote  upon  the  upper  aurraw  of  tbe  organ  direct!;  in  tha  tn  " 
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nlled  th«  gOByrtwor  ^  th»  tuB  (aeederatvr  uritm)  (Fig.  158),  oon- 

M^g  of  two  latent  Hgments  or  halru  which  tqeet  in  a  median 

hte  or  rapb^  extending  from  the  anterior  eitremity  of  the  Bpiincter 

of  the  anus  along  the  nnder  enrfaob  of  the  spongy  body  to  the  dis- 

Unoe  «f  an  ineh  or  mora,,  and' 

form  akind'of  mvwnilarbi^for 

Ui  nupenrioiraiid  oomprearion.' 

Traead  from  the, middM  "line, 

noat  of  tha  maaotdar  fibrei  %i)l 

be  fmnd  to  snrtovnd  the  bolb 

obliqaelj,  and  meet  on  ita  ttpper 

mrfaee,  but  the  mqit  anterior 

pasB  outward  and  forward  Over 

the  oavemonB  bodiM  of  the  penis, 

to  beeome  attached  to  the  aa-' 

oendingramiof  theiwhia.   The 

iw  of  the  miuole  k  to  expel  the 

laat  dropa  t^  wine  and  semen 

from  -the  orithra,'  and  to  make 

the  pwdtan  rapb^  tafiM  for  the 

aetion  of  the  other  mnscl^  that 

ar«  coDoected  to  it. 

The  rooU  tit  erura  ^  tks  two- 
eMwiwtM  ioditM  of  tht  pe»i$, 
situated  npon  the  itideB  and  in  <ntmdBitb.wb(if 
frost  of  the  bnlb,  •  diverse  to  J^^*"**"" 
beoome  attached  to  the  rami  of  "."^." 
the  iaebia,  and  form  what  is 
commonly  kn'bWD  as  the  root  of 
tbe  penis.  Each  one  is  corered  by  a  small  moscle  oalled  the  erector 
^the  fentM,  or  mere  properiy  the  itehio-emem&ut  («),  whioh  arisea 
from  the  inner  edge  of  the  tnberoutj  of  the  ischinm  by  tendinons 
and  fleahy  fibrcaj  aaoends  forward  and  a  little  inward  ppon  the  nnder 
surface  of  the  coiresponding  root,  and  terminates  iA  a  thin  aponeo- 


bollki  crftln  TMib. 


Gaa,aBd  tuf  b«  expoMd  bj  a  ibort  longitadlaU  inoiiioii  thraagh  the  ikin  and 
■apocflmal  fiuoia  ja«t  la  front  of  thepabii.  Tbe  atadsnt  inaet  be  eare  ba  hat 
tbe  ri|bl  twmI,  for  there  wn  one  or  two  ■nparfloiel  veine  in  tbia  region  wbiob 
an  apt  tobeiniatokeii  for  it.  Hariag  foaod  it,  open  It  bja  imall  inoiitoD,  and 
befbra  Introdnafng  the  blowpipe  mn  a  probe  along  ita  oaritf  to  an  anterior  direo- 
Han  (br  the  parpoee  of  breaking  down  a  Talva  litaated  about  midway  its  eourar, 
lAtab  veald  otbMwiae  pnTent  (be  paaaag*  of  the  air. 
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rosis,  that  becomes  spread  out  and  contmuoiis  irith  the  fibrous  coat 
of  the  penis.  The  principal  use  of  the  musele  seems  to  be  to  steady 
the  pefcis  during  erection. 

The  TRANSVBRSB  PERiNBAL  MUSCLE  ((2),  pale.  Small,  and  slender, 
and  not  unfr^quehtly  wanting,  arises  from  the  inner  side  of  the :« 
tuberosity  of  the  ischium,  passes  transversely  and  .aMittle  forward 
across  the  perineui^/and  is  inserted  into  the  middle  raph£,  jtist  where 
the  anterior  extremity  of  the  sphincter  of  the  anus  meets  the  poste^ 
rior  extremity  -of  the  compressor  of  tlie  bulb.     It  is  covered  by  th« 
superficial,  and  rdsts  upon  the  deep  perineal  fascia. 

Use. — To  assist,  th^  sphincter  by  pressing  upon  the  anterior  cir- 
cumference of  the  »t)us% 

Sometimes  a  's6§md  'but  very  small  transverse  muscle  (tramver- 
salu  alter),  is  found  runixing  from  the  •  tuberosity  of  the  isohinm,  in 
frctnt  of  theprece^n^,  to  the  compressor  of  the  biilb.  •  ^ 

By  the  trai|8vet8e  muscle*  the  superficial  perineal  region  is  divided 
on  eacU  side 'into  an  anterior  and  a  posterior  triangular  space.  1. 
The  anterior  pr  iscKip-buU^ous  space,  the  smaller  of  the  two  and  quite 
narrow,  is  included  laterallv  between  the  r6ot  of  the  cavernous  body 
and  the  bulb  of  the  penis ;  upon  separating  which,  ai^d  removing  a 
quantity  of  loose  areolar  tissue;  its  bottom  or  floor  will  be  found  to  be 
formed  by  the  deep  perineal  fascia.  It  contains  the  superficial  and  trans- 
verse perineal  arteries  and  Superficial  perineal  nerve.  The  9uperfieial 
perineal  artery  (Fig.  158,  1)  is  a  small  branch  of  the  ext.emal  padic, 
where  it  lies  along  the  inner  surface  of  the  tuberosity  of , the  ischium;  it 
makes  its  appearance  upon  the  inner  side  of  the  origin  of  the  erector 
muscle,  passes  forward  and  toward  the«urface,  and  having  reached  the 
angle  formed  by  the  cavernous  and  spongy  bodies,  is  distributed  to  the 
special  muscles  ef  these  organs,  and  the  integument  and  under  surface 
of  the  penis.  ,  The  transverne  artery,  a  small  ofiset  from  the  preceding, 
runs  along  the  anterior  margin  of  the  transverse  muscle,  and  is  die- 
tributed  to  the  sphincter,  skin,  and  other  adjacent  structures.  The 
superficial  perineal  nerve  (2),  also  quite  small,  follows  the  artery, 
being  derived  from  the  internal  pudic  nerve  which  accompanies  the 
artery  of  the  same  name.  2.  The  posterior  perineal  or  isehuhreetal 
space,  much  larger  than  the  preceding,  is  a  deep  conical  ej^cavation 
occupied  by  cellulo^adipose  tissue.  It  is  bounded  externally  by  the 
inner  surface  of  the  tuberosity  and  body  of  the  ischium,  internally 
by  the  side  of  the  lower  extren^ity  of  the  rectum,  anteriorly  by  the 
transverse  muscle,  and  deeply  by  the  elevator  muscle  of  the  anus. 
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It  is  important  as  the  firaqiieiit  seat  of  snppiirative  inflammatioki,  and 
also  as  the  Bftoation  in  which  the  posterior  extremity  of  the  oblique 
incision,  made  in  the  lateral  operation  of  lithotomy,  terminates. 

« 

The  nrTBENAL  pudi^;  artery  and  its  accompanytbg  nerve  form 
s  very  important  part  of  the  anatomy  of  the  perineum,  but  they 
can  be  seen  only  to  a  very  short,  extent  in  this  dissection,  where 
they  lie  along  the  inner.  •jb«rder  of  the  tuberosity  of  the^  ischium. 
The  artery  is  a  branch  of  the  internal  iKac ;  it  descends  from  the 
cavity  of  the  pelvis  through  .the  greater  ischiatic  foramen,  curves 
over  the  posterior  surface  of  the  spinet  of  the  ischium,  enters  the 
lesser  ischiatio  foramen^  and  iLSoends  forward  along  the  inner  face 
of  the  tuberosity  juid  ramus  of  the  i^chiutai,  nearly  an  inch  from  .its 
mferior  border^^  le  reach  the  root  of  the  penii.  ^  On  account  of  its 
cfistance  from.jdhe  border  of  the  tuberosity  and  rkiiiiis  of  the  ischium, 
it  is  almost  entirely  out  of  danger  in  the  operatioD  of  lithotomy, 
unless  tke  edge  of  the  knife  is  lateralized  to  a  very  unnecessary 
degree."^  The  internal  pudic  or  perineal  nerve  is  derived  from  the 
sacral  plexus ;  it  follows  nearly  the  same  course  as  the  pudic  artery 
in  the .  perineum,  lying  tipon  the  under  side  of  this  vessel,  and  is 
distributed  to  the  integumejats  and  muscles  of  tl^  perineum  -  and 
root  of  the  penis. 

Dissection. — Dissect  off  the  '^eompressor  ipuscle  of  the  bulb,  the  trans- 
verse muscle,  superficial  periDeal  artery  and  nerve,  and  a  quantity  *of  surv 
zoauding  loose  areolar  •tisinie;  push  the  bulb  to  one  side,  and  detach  the 
sphincter  in  front,  and  the  deep  perineal  fascia  will  be  brought  into  view. 

'  The  DBBP  PERINEAL  PA8CIA  (Fig.  160),  called  more  frequently  the 
trianffjilar  ligament  of  the  urethra^  and  sometimes  the  anterior  layer 
of  the  cleep  perineal  foscia,  to  distinguish  it  from  a  still  deeper  layer, 
is  a  thick,  strong,  triangular,  fibrous  membrane,  stretched  across  the 
front  of  the  pubic  arch,  for  the  purpose  of  closing  and  giving  strength 
to  this  part  of  tbe  inferior  strait  of  the  pelvis.  It  is  attached  on  each 
8ide  to  the  inner  face  of  the  rami  of  the  pubis  and  ischium,  as  far 

• 

*  The  cite  of  the  pudie  artery  is  subject  to  considerable  variation ;  but  when 
Yery  small,  an  accessory  pudic  artery  is  sometimes  found  to  exist,  which  generally 
leaves  tbe  main  trunk  in  the  great  soiatic  foramen,  passes  forward  over  the 
ptostate  glan4,  and  then  along  bj  the  membranous  portion  of  the  uret^nk^  to 
ttrmiDate  in  the  artery  of  the  bulb.  When  present,  which  happily  is  raifely 
tbe  case,  this  accessory  vessel  is  very  liablp  to  be  wounded  in  the  division  of 
tbe  membranons  portion  of  the  urethra  and  prostate  gland,'in  the  lateral  opera- 
tion of  lithotomy. 
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aa  the  prominent  part  of  the   taberoaity  of  the  latter,  and  is  con- 
tinued b&ckward,  in  an  attenuated  form,  to  the  anterior  attrface  of 
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the  lower  extremity  of  the  rectum,  when  it  blends  with  the  sarronnd- 
itig  areolar  tissue,  and  the  continuation  of  the  superficial  fascia.-  It 
is  perforated,  in  the  midille  line  in  front,  for  the  anterior  extremity 
of  the  membrauouH  portion  of  the  urethra,  and  is  in  relation  liy  its 
anterior  or  superficial  surface  with  the  bulb  of  the  penis,  and  the 
other  structures  already  described  as  occupying  the  interval  bounded 
in  front  by  the  superficial  fascia.  The  opening  for  the  transmission 
of  the  membranous  portion  of  the  urethra,  is  situated  about  an  inch 
below  the  lower  edge  of  the  pubic  symphysis,  is  circii}af  in  phape, 
and  corresponds  in  size  to  that  of  the  canal  by  which  it  is  occupied. 
Its  circumference  docs  not,  however,  present  a  well-defined  edge,  hut 
is  continuous  in  front  with  the  fibrous  envelop  of  the  spongy  body 
pf  tlie  pcnjs,  and  behind  wiUi  the  external  coat  of  the  membranous 
portion  of  the  urethra. 

DiSSEcnoN. — If  ibe  deep  perineal  fuKtia  is  detached  in  frout,  ^lisBccEed 
froDi  tile  meiubmnous  portion  of  the  urethra,  and  turntx)  bark,  it  will  he 
foanU  to  he  contiuuous  behind  with  another  layer  uf  fascia,  called  the  poste- 
rioror  internal  layer  of  the  deep  perineal  fascia,  but  which  ia  properly  a 
depcadency  of  Ihe  faauia  Imiug  (lie  inlerior  of  thu  pulvis.  Cousidered;  how- 
ever, as  a  ttepurule  fascia,  this  third  luyur  is  attached  above  and  UtenUj^fat 
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Uie  poflterferedge  of  the  }kieliest  ptrt  of  the  pubic  acoh,  -and  oontinaoiu  bdgw 
with  posterior  Qurfiice  of  the^jdecp  perineal  fascia  jost  below  its  transverse 
middle.  Above  this  point  of  union  the  two  are  separated  by  a  small  flat- 
tened trittOfrular  space,  containing  the  membranous  portion  of  the  urethra, 
and  its  eovupresaor  moscle,  the  arteries  of  the  bulb,  Gowper^s  glands,  and  a 
large  plexus  of  veins. 

Ibe  mtmirMiaus  portion  of  the  ur«<Ara  isabout  an  inch  in  lengtb, 
and  about  the.  siie'of  %  large  goose-quill.  *  It  is  continqous  behind 
with  ibe  .profltatic,  i^nd  in  front  with  the  bulbous  portion  of  the 
canal,  and  directed  -from  behind  forward,  ind  a  little  upward.  In 
its  oonrse  forward,' it  traverses ^the  spaee  just  described,  it9  anterior 
eztremiij  occupying  the  drcnlar  bpening  m  the  deep  perineal  fascia 
or  lariangnlar*  ligament,  and  its  plwterior,^  a  ^ilar  but  less  distinct 
opening  in  the  posterior  lay.er  of  the  same* 

iJawper*^  ghmdo  are  two  small  spherical  bodies  of  a  pinkish  color, 
and  abovt  tbd  siie  of  pet^,*  situated  between  .the  two  layers  6i  the 
deep  perineal' fascia,  and  below  the  me^ibraDOus  portion jof  tiie  ure- 
thra* They  have  a  rough  granular  exterior,  and  resemble  the  saK* 
varj  glands  in  s^mcturey  being  composed  of  numerous  little  roanded 
laboles^  held  together  bj  areolar  .tissue,  hat  they  do/not  possess  a 
well-marked  eommon  investmenjfr  or  capsule..  Each  gland  is  provided 
with  a  long  sender  duct>  T^ich  enters  the  wall,  of  the  membranous 
portion  of  the  urethra,  runs  forward  about  half  an  inch  between  its 
coals,  and  opens  into  the  bulbous  portion  of  the  tube.  Their  oflice 
is  to  secrete  a  viscid  mucous-like  fluid,  the  use  of  which,  however,  is 
unknown.  They  are  in  relation  in  front  with  the  transverse  division 
of  the  compressor  muscle  of  the  urethra,  and  above  with  the  arteries 
of  the  bulb. 

The  iBTsay  07  thb  bple  (a  vessel  son&eirhat  larger  than  the 
SQperfidal  perineal),  is  one  of  the  terminal  branches  of  ihe- internal 
piuUc,  or  of  the^  accessory  pudic,  when  this  vessel  exists.  From  its 
origin  upon  the  inne^  side  of  the  asceoding  ramus  of  the  ischium, 
upon  a  level  irith-  the  membranous  portion  -of  the  urethra,  it  passes 
transversely  inward  behind  the  deep  perineal  fascia,  curves  over 
the  oorresponding  Cowper's  gland,  to  which  it  gives  a  small  twig, 
perfiNrates  the  deep  perineal  fascia  by  the  side  of  the  anterior  ex- 
tremity of  the  membranous  portion  of  the  urethta,  enters-  the  bnlb, 
and  is  distribute^  to  the  spongy  portion  of  the  penis.  Sometimes 
this  vessel  curves  along  tho  perineum  nearer  the  rectum  thiin  here 
indicated,  and  is  then  liable  to  be  wounded  in  lithotomy;  but  ordi- 
nanlj  it  18  too  far  forward  to  be  much  endangered,  unless  the  iil- 
cision  is  extended  more  than  neceseary  in  this  direction. 
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The  eompressor  muscle  af  the  urethraj  fimall,  mdistinct,  and 
frequently  wanting  i(or  at  least  so  imperfectly  developed  a^  ofjten  to 
escape  a  most  careful  examination),  is  ..situated  upon  the  posterior 
surface  of  the  deep  perineal  fascia.  It  is  shaped  Sonewbat  like  ati 
inverted  letter  j^,  and  consists  therefore  of  a  vertical  and  a  trans- 
verse slip.  The  vertical  portion  (Wilsoa';s  muscle),  is  made  up  of 
two  small  flattened  fascicles  of  pale.,fibrea,  which  origiaatefrom  the 
inner  edge  of. the  highest  point  of  the  arch  of  the  pubis,  descend 
side  by  side,  and  are  inserted  inio  the  meoibranous  portion'  of  the 
urethra*,  in  connection  with  the  suoceeding  division.'  The  tr(Mnsver$e 
division  (Guthrie's  muscle)  consists  of  two  lateral  portions,  wbieh 
arise  from  the  upj^er  part  of  the  rami  of  the  respective  ischia,  pass 
almost  transversely  inward,  and  unite  qpon  the  membranouH  portion 
of  the  urethra  with  the  vertical  division.  As  its  name  indicates,  the 
use  of  this  muscle  ia  to  compress  aAd  probably  close  the  urethra. 

The  venous  plerusy  also  foutid  in  the  space  between  the  two  layers 
of  the  deep  perineal  fascia,  receives  the  dorsal  veins  of  the  penis, 
which  perforate  the  anterior  layer  above  the  urethra.  It  i^  remark- 
able for  the  number  and  tortuosity  of  Its  ve86eis,'whioh,  heing*bound 
together  by  tolerably  ^m  fibro-areolaY  tissue,  do  not  readily  collapse 
when  divided,  and  are  hence  liable  to  furnish  a  considerable  amount 
of  blood  in  the  operation  of  lithotomy. 

The  posterior  layer  of  the  deep  perineal  fascia  cannot  he  very 
easily  d€fmonstrated.  .To  be  seen  in  this  dissection,  it  is  necessary 
to  remove  all  the  structures  just  described,  as  intervening  between 
It  and  the  triangular  ligament  or  deep  perineal  fascial*,  properly 
so  called.  It  is  less  dense  and  strong  than  the  lattet*,  with^which 
it  is  continuous  below  the  opening  for  the  membranous  portion  of 
the  urethra,  and  is  attached,  upon  either  side;  to  the  posterior  edge 
of  the  highest  point  of  the  pubic  arch.  It  is  in  relation  in  front  with 
the  structures  already/described  in  the  triangular  interdpaee,  and  be- 
hind, ^ith  the  anterior  extremity,  of  the  prostate  gland,  and  the  vesi- 
cal plexus  of  veinB.  It  is  perforated  about  the  middle  by  the  com- 
mencement of  the  membranous  division  of  the  urethra,  and  from  the 
margins  of  this  opening,  it  is  continued  forward  upon  the  urethn, 
and  backward  upon-  the  prostate  gland,  forming  the-  fibrous  envelop 
of  this  organ. 

*  By  the  simple  term,  deep  perineal  fascia,  is  always  meant  the  aniemr  of 
the  two  layers,  whicfi  is  the  triangular  ligament  of  the  urethra^  The  posterior 
layer,  as  already  mentioned,  is  properly  a  continuation  of  the  pelvic  fascia. 
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Tbe  ILSTATOR  MtJSOLB  OP  THB  ANUS  {letHftof  ant),  Ifhich  18 
partly  exposed'  in  this,  dissection,  separates  the  perineum  from  the 
pelvis.  Its  origin  cannot  at  present  be  seen,  but  its  inferior  surface, 
wliiq}i  is  here  brought  into  view,  is  convex,  and  its  fibres  will  be  ob- 
served to  pass- transversely  toward  the  median,  line,  to  be  inserted 
into  the  lower  extremity  of  the  rectum,-  in^  its  fellow  of  the  oppo- 
site side,  in  the  space  b^ween  the  tectom.^nd  bladder,  and  into  the 
side  of  the  prostale  glfiad:  '  -/, 

The  depth  of  thejHiiJneum  Wireen  the  dJn.and  tl^e  posterior  layer  of 
the  deep  perineal  fiiseiaw&deleviiUxi'musele  of  thojanus,  varies  in  different 
individuals  from,  one  tSi*tfjro  or  eVen' three,  inebes^  depending,  in  a  great  mea- 
sure, upon  the  deveiepmei|t'bC'the  a$p(»e  tissue  in  this  region.  This  is  an 
important  fact  in  its  coidieotion*'with  litlK>to(ny,  .mojre  particularly  as  the 

rter  thickness  does  jqiot  iiilways  ^bomspond  wiA  th^  general  condition  of 
body,  the  developnieni  cf  adoplf  bein^  sombtinies*  only  local.  Before 
opoating,  therefare|.it  is^fttoper  to.'jUMMPine  wi<S^  reference  to  this  point, 
which  may  be  done  by  introdViciiig  «  oiAetfer  into  .the  bladder,  and  then, 
with  the  index 'finger  of  one  hapd  in  the  reoHim,  pressing  with  the  other 
upon  the  perineiikm. 


iNTJBltlOR  OP  THE  PELVIS. 

• 

To  study  the  contents  of  the  pelvis  in  their  natural  position,  it  is 
necessary  to  remove  one  (the  right- is  preferable)  of  the  lateral  ^alls 
of  the  cavity,  leaving  the  contained  organs  in  connection  with  the 
opposite  side.     This  may  be  done  in  the  following  manner:-^ 

Dissection. — ^Tum  the  scrotum  and  penis  to  the  left  side,  and  divide  the 
soft  parts  down  tq  the  ptibic  symphysis  a*  little  to  the  left  of  the  middle 
line;  next,  carefully  dissect  the  root  of  tbe  cavernous  body  of  the  penis  from 
the  right  ischium,  byecraping  it  off  with  the 'periosteum  tp  avoid  making  an 

riing  into  its  substadce;  then  cut  through  the  pubic  symphysis,  separate 
thighs  forcibly,  -dissect  the  bladder  from  its  conUection  with  the  right 
watt  of  the  pelvis,  and  ^\^b  successively  the  corresponding  half  of  the 
elevator  muscle  of  the  anus,- sacro-ischiatic  ligaments,  sciatic,  nerve,  pyriform 
mu^fsle,  and  common  iliac  vessels;  lastly,  tear  the  right  ilium  frpm  the  sa- 
orum,  by  separating  the  thighs  still  father,  and  cut  through  the  muscular 
mass  behimt 

The  viscera  will  now  be  found  in  the  concavity  formed  by  the  sacrum, 
coccyx,  and  left  innominate  bone.  Tbe  first  thing  to  be  done  is  to  sponge 
the  parts  dean,  trim  off  the  ends  of  the  muscles,  areolar  tissue,  and  other 
loose  structures,  infiate  the  bladder  to  a  moderSte  degree,  and  distend  the 
rectum  with  cotton,  hair,  or  some  other  such  material. 

Before  any  farther  dissection  is  performed,  the  student,  should 
notice  the  disposition  of  the  pelvic  portion  of  the  peritoneum. 
Traced  from  above,  this  membrane  descends  into  the  posterior  pari 
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of  the  pelvic  cavity,  upon  the  anterior  and  lateral  surfaces  of  tlie 
reotuni,  which  it  attaches  to  tlie  anterior  sucface  of  the  e 
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reflected' fold  called  the  mesorrectum.  Thi3  fold  is  broad  nbov«,  but 
gradually  narrows  to  its  terieination  abont  four  inches  above  the 
ahus;  here  the  membrane  leaves  the  anterior  eurface  of  the  rectum, 
passes  forward  to  reach  the  bladder  about  an  inch  and  alialf  or  two 
inches  behind  its  neck,  as<;en<lB  over  the  posterior  surface  and  snio- 
mit  of  this  organ,  and  from  its  anterior  surface  reaches  the  anterior 
■wall  of  the  abdomen  just  above  the  pubic  symphysis.  ■ 

From  the  aides  of  the  bladder,  the  peritoneum  is  reflected  forward 
to  the  anterior  walls  of  the  pelvis  and  abdomen,  forming  the  anterior 
false  ligamenti  of  the  organ. 

•  The  diatanoo  between  the  lower  edge  of  the  puiie  sjmyiliysis  nnd  tbe  mew' 
branous  urethra  is  yery  much  overrated  in  the  plnle. 
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DmB6noii4««<(h0  mttgdooM  of  ih^  peHtoneom  J^^vi^  been  ejuqpiii^, 
this  qaembrajBte  slioald  he  jditsectcd  fit^  the  left  luteral  wall  of  the  pelvis, 
bladder,  and  rectam,  and  turned  over  toWard  thd  rijj^t,  M  as  td  diliplay  th^ 
pelvic  fiuMaa  and  the  elevator  mnsele  of  the  antts. 

The  peMd  fa$eia  is  a  contilkoation  of  the  iliac, which  eoyers  the 
iliac  and  psoea  muscles,  from  which  it  descends,  to  invest  the  lateral 
and  anterior  walle  pf  the  pelvia  oavitj.  From  behind  the  symphysis 
of  the  pubost  it  ifl  <20BUnued  oyer  the  superior  surface  of  the  pros- 
tate  gland  to  the. bladder;  laterally,  it  is  more  dense  and  strong, 
and  near  the  bottom  of  .the  cavity  forms  a  thickened  bai^d,  ezten4- 
ing,  in«a  curved  direction,  from  Uie  symphysis  downward  and  back* 
ward  to  the.  spine. of  th^  ischium.  ,  From  the  lower  margin  of  this 
band,  the  elovator  of  the  anus,  takes  its  brigiui  and  the  fiiscia  here 
divides  into  a  vesical  and  an  obturator  .lamiita.  'f  he  ve$ieai  lay^r 
covers  the  superior  surface  of  the  elevator  of  the  anusi  from  which 
it  is  continued  backward  upon  the  atiterior  and  lateral  surfaces  of 
the  rectum,  and  forward  over  the  posterior  extremity  or  base  of  the 
prostate  gland  to  the  bladder,  forming,  when  it  reaches  this  organ 
on  each'side,  its  lateral  inu  ligament^.  If  this  layer  of  fascia  is 
cut  in  lithotomy  (i|8  is  sometimes  the  case  v^bere  a  too  ezten/iive 
division,  of  the  prostate  gland  is  made),  death  almost. invariably 
results  from'  extravasation '  of  urine  into  tbe  pelyic  oarity  beneath 
the -peritoneum. 

-  The  obturator  division  .of  the  fascia  caonot  he  seen  until  after 
the  removal  of  the  elevator,  of  the  anus;  it  oovers' the  .lower  part  of 
the  internal  obturator  muscle,  and  the  inner  face  of  the  tuberosity 
and*  ramus  of  the  ischiiimt  and  is  continuous  with,*  or  rather  forms, 
the  postc/ior  layer  of ;  the  deep  perineal  fascia^as  previously  men- 
tioned. 

DissscnoNi-^Th'e  bladder  and  -feotum  having  been  tamed  to  the  left,  so 
as  to  put  the  right  segment  of  the  elevator  of  the  anus  upon  the  stretch, 
dissect  the  vesical  layer  of  the  pelvic  fascia  from  the  surface  of  the  muscle. 

The  SLBVATOB  MUSCLE  oi  THE  ANUS  {tevat&T  anf)  is  a  broad,  thin 
muscle,  stretched  In  dn  arched  manner  across  the  hottom  of  the 
pelvis  with  its  concavity  presenting  upward.  It  consists  of  two 
lateral  halves'  or  segments,  which  originate  on  each  side  from  the 
posterior  surface  of  the  pubic  symphysis,  from  the  lower  edge  of  the 
whole  length  of  the  thickened  band  of  pelvic  fascia,  extending  from 
the  pubic  symphysis  to  the  spinous  proeess  of  the  ischium,  and  from 
the  inner  surface  of  this  process.    The  fibres  descend  inward,  .and 
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are  inserted  into  the  side  of  the  rectum  some  distance  above  the 
anns^  into  a  median  raph^  extending  from  the  rectnm  to  the  prostate 
gland,  and  into  the  sides  of  this  gland.  ^     . 

.  Relations. — Its  superior  surface  is  covered  bj  the  vesical  layer 
of  the  pelade  fascia,  which  separates  it  from  the  peritoneum  behmd, 
(^nd  from  the  Base  of  the  bladder  in  front.  Its  inferior  surface  is 
separated  by  a  considerable  quantity  of  fat,  numerous  veins,  -and 
the  obturator  lay^r'  of  the  pelvic  fascia,  fh)m  the  structures  eonsli- 
tuting  the  deepest  part  of  the  perineum^  Its  anterior  borderas  in 
contact  T^ith  the  side  of  the  prostate,  and  reaches  as  far  forward  as 
the  commencement  of  the  membranous  portion  of  the  urethra. 

Use. — ^To  raise  the  rectum  and  bladder  and  th^  structures  con- 
nected witti  these  organs^  it  thiiff  antagonizes  the  abcfominal  muscles, 
more  particularly  the  diaphragm,  ahd  assists  in  defecaticTn,  and  also 
in  the  expulsion  of  the  semen  and  urine. 

Dissection. — Dissect  the  peritoneum  ft>om  the  surface  of  the' rectum  and 
bladder.  ^  ^v  • 

The  RECTUM  (Fig.  161)  descends  obli(][uely  from  its  commencement 
upon  th^  left  side  of  the  pron^ontory  of  the  sacrum,  and  having 
reached  the  median  line,  continues  along  Ihe^  concavity  of  this  bone 
and  the  codcyx  to  the  pomt  of  the  latter,  -where  it  turns  .a  little 
backward  to  terminate  at  the  anus.  It  is  held  in  its  position  above, 
to  within  three  or  four  inches  of  its  termination,  by  the  meeo-rectum^ 
and  below,  by  the  pelvic  fascia,  the  elevator,  of  the  anus,  and  a  large 
quantity  of  areolar  tissue,  and  by  its  attaqhmenjt  to  the  anus.  It 
differs  from  the  other  portions  of  the  large  ioitestine  in  being  smooth, 
cylindrical,  and  destitute  of  the  three  longitudinal  bands  ^nd  inter- 
vening saccules.  It  is  not,  however,  of  uniform  size  throughout, 
but  an  inch  Or  two  above  the  anus  pvesents  a  considerable  bulbous 
dilatation,  which  is  liable  to  be  much  increased  by  long  retention 
of  the  feces. 

Relations. — I^is  in  relation  behind  with  the  front  of  the  left  sacro- 
iliac symphysis,  the  cleave  surfaces  of  the  sacrum  and  coccyx,  the 
origin  of  the  pyriform  muscle,  and  sacral  plexus  of  nerves ;  in /ront, 
with  the  back  of  the  blinder,  one  or  more. con  volutions  of  the  small 
intestine  frequently  interveniqg,  with,  the  elevator  of  the  anus^  with 
the  base  of  th^  bladder  and  the  seminal  vesicles  that  form  its  lateral 
boundary,  and  with  the.  prostate  gland.  It  is  covered  by  the  perito- 
neum as  far  down  as  opppsite  the  junction  of  the  lower  two'pieoesof 
the  sacrum,  that  ^s,  about  four  inches  froiU  the  anal  orifice. 
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SteuOtubb. — Besides  the  partial  peritoneal  investmeni  the  rectum 
hS  two  tXMtSy  a  mnsciilar  and  a  mucouB.  Theimiisealar  tonic  con* 
nsts  of  longiiiidiBal  and  circular  fibres ;  t)ie  former  aire  external,  and 
form  a  uniform  and  tolerably  thick  layer  in  the  upper  part  of  the 
organ,  \mi  they  gradually  run  out  .as  they  descend,  and  at  the  anus 
ire  entirely  wanting.  7h^  circular  fibres^  on  the  contrary,  are  few 
end  scattered  abore,  but  gradually  increase  inr  numbers,  and  just 
above  the  sphincler  of  the  mhus  are  collected  into  a  well-defined 
bundle,  aometimes  called  the  mternal  tphmeUr^,  The  mucous  lining 
is  tlttok  attd-Tascular,  and*  but  loosely  eonnected  to  the  muscular  laygsr ; 
itia  thrown,  at  Tarious  pointa,ri|itb  a  number  of  temporary  longitu- 
dinal  folds  readily  effaeed  by  distension  \  about  half  an  inch  or  more 
within  the  a&ns,'it  presents  twa  or  three  small  permanent  trans- 
Terto  ^skb,  so  disposed  as.  to  form  little  pockets  uj^n^the  Interior  of 
the  tube,  with  their  conoatdties  pre^^nting  upwardi  Sometimes  ^ese 
tranaverse  folds  intercept  hard  fecal  matter  and  become  "^wf  sirach 
stretched,  and  may  be  carried  before  the^  aecnmnlatifig  mass  tp'&e 
Tirge  of  the  anus. 

The  oiiertet  of  therectum  are  three  in  number  an4;'6Ae)ral>ly  Urge ; 
th^  are :  1,  the  superior  hemo^hoidal,'  a  branch  of  the  itiferior 
Beaenteric ;  2,  the  middle  hemofrhoidai,  a  branch  of  the  internal 
iliac ;  and,.  8,  the  ezteihEial  hemorrhoidal,  *a  branch  of  thd  internal 
padic«  The  vnnk.  arerery  numerous,  and  around  the  lower  part  of 
the  bowel  form  a  large '  and  intricate  plexus,  constituting  a  kin4  of 
erectile  tissue  not  unlike  that  of.  the. penis ;  they  terminate  in  the 
inferior  mesenteric  and  internal  iliac  veinsv  The  nervt%  are  filaments 
from  the  sacral,  mesenteric,  and  hypogastric  plexuses,  and.  belon|;,' 
therefore,  both  to  the  cwebro-spinal  and  pympatbetic  systems. 


THB  BLADDBB. 


The  bladder  (Fig.  162)  is  a  musculo«membriuious  sac  for  the  recep^ 
tion  and  expulsion  of  the  urine.  When  contracted  and  empty^  it  is 
deeply  situated  in  the  anterior  part  of  the  pelvis,  behind  the  sym- 
physis and  arch  of  the  pubis,  but  when  distended^  it  fills  tho|preater 
part  of  the  cavity  of  this  pelvis,  and  encroaches  upon,  that  of  the 
abdomen*  Its  form  is  ovoidal;  the  larger  extremity  or,  base  presents 
downward  and  backward,  resting  upon  the  elevator  of  the  anus  and 
forepart  of  th^  lower  portion  of  the  rectum,  and  its  summit  presents 
upward  and  forward,  behind  and  a  littie  abova  the  pubis  (ud  is  not. 
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therefore,  eorreetly  repreHented  in  Fig.  160)j  It4  afaw  variee  ii^ 
different  individnftla  fcccording  to  their  fasbita,  being. grcater  in  Hioi^^ 
who  retain  their-nrine  long,  And  hence,  ai  ft  geaeral  mle,  greater  i^^ 
females  than'in  males.  -  '  ' 

It  is  dirided  into  an  anterior,  a  posterior,  and  two  lateral  n^ 
faeea,  a  aummit,  and  a  base.  -  The  arUenor  turfoM  a  not  invest*^ 
bj  the  peritonenm,  but  is  connected  by  .loose  areolar  tiasafl  to  tin 
posterior  snrf&cea  and  eymphTsis  of  the  pubis,  and  the  internal  obto- 
rator  muscles.  When  the  «rgan  is  mOch  distwided,  it  ia  in  oofttoet  abo 
with  the  aotM4Dr  wait  of  the  abdomen,  for  the  distance  of 'sn  ineh  sr 
' ' ''  '         more,  just  above  the  pnbis'Sod  bdow  the 

*^'...  *■  ,  refleAtion  of  the  peritonenia  frotn-the  mm- 

mif.'  ThiB'  is  one  df  the  points  where  the 
organ  may  be  opened  withont.wonnding 
the  Serous-  m^brane.  The  fhttmrior  mf- 
faee  is  free,  and  oorered  throaghont  by 
the  peritoneum.  It  ie  in'  relation  with  the 
rectum.  One  or  more  coils  of  the  small  in- 
testine frequently  interrening,  and  crossed 
beneath  its  peritoneal  investment  and  near 
the  base  of  the  organ,  by  the  spermatio  or 
seminal  dpon.  The  lateral  tuafatet  are 
BH<oruicb].iUer«fUiaitHmi-'  covered  by' peritoneum- above;  bat  are  eon- 
TJT^  '"T"^^  '^^  "ected  below  to  thesides  of  the  pelvis  by 
humiffl  i,2.vn\m.  ^8.semlIut     loose  afeolsr  tissue  and  a  continnation  of 

!fT.oJJ!^X'^I^;^  **'^  p^''"  f"^'"'  ^^^y "« «""''*  crowed 

■bow  iH  tuboiu  dunnu'.  B.  Bf-  obliquely  from  below  upward,  forward^  and 
rtteh  Join,  ihidnrt  of  tht  »niiiiit  inward,  by  asmallSbroaa  cord,  the  remains 
diicnofcnii.i7ani«mioi7ijurt.  of  the  bvpoffaatric  or  umbilical  artery  of 
H.   Pt»Ut*.    B.  nntu™.    (An«      ..      r  ,  .  -       ,.         .        , 

cnmuhier.)  the  loetus,  aod  ID  an  opposite  direction  by 

the  seminal  duct  (20)  on  its  way  from  the 
internal  abdominal  ring  to  the  base  of  the  bladder.  The  tummit  or 
top  is  covered  by -peritoneum,  and  oonnected  to  the  anterior  abdo- 
minal wall,' at  the  iimbilicue,  by  a  thick  fibro-cellillar  band,  the  remains 
of  the  Jbtal'contiQuatioa.of  the  bladder,  called  tb6  tiroeAu*.  The 
bate  (Fig.  162)  looks  downward  and  backward,  is  partly  -coTered 
behind  by  the  recto-TOSieal  reflection  of  the  peritoneum,  and  rests 
upon  the  elevator  mnscles  of  the  aaas  in  front  of  the  lower  extremity 
of  the  rectom.  The  ureters  (2,'  2)  enter  this  part  of  the  organ  on 
each  side  behind,  and  the  seminal  vesicles  and  ducts  cross  it  from 
behind  forward  and  inward,  inclosing  a  triangular  internal  bounded 
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behind  by  tbe  reflection  of  the  peritoneum,  which  corresponds  to  » 
tAngnlar  space  npon  die  interior  of  the  organ,  called  the  trtgane  or 
iot  fimd  of  ^e  bladdet*.  This  portion  t>f  the-  organ  lies  almost 
directly  npon  the  Iow6r  extremity  of  the  rectum,  the  elcTatjonr  muscle 
sad  pelvie  fSttfcia  alone  inteivening,  and  terminates  anteriorly  at  the 
prostate  gland,  aurrouiding.-the^  neck  of  the.  bladder  and  commence* 
SMBt  of  tbe  urethra. 

The  bladder  is  held  in  its  position  by  the  ur&thra*  and  by  two  sets 
of  ligaments  called  false  and  true.  The  /dZsa  ligamenU  are  five  in 
number,  and  are  formed  by  the  reflections  of  the  peritoneum ;  two 
of vthem,  Ae  posterioir  or  xecto-Teiticid,  extend,  from  the  sides  of  the 
rstfkum  to  tbe  base  of  the  bladdery  two  from  the  lateral  surfaces  of 
this  organ  toioird  the  crural  ardi,  inclosing  the  remains  of  the  umbi> 
licsl  arteries^  and  the  reihaining  ode  from  the  summit  to  the  umbilicus, 
inebeing  the  UMchus.  The  ttwi  hgamenUj  two  anterior  and  two 
lateral,  are  continuations  of  the  vesical  division  of  the  pelvic  fascia; 
the  miteriar  are  dense  and  strong,  and  extend  from  ttti  Tower  back 
part  of  the  pubis  to  the  front  of.  the  neck  and  lower  part  of  the  ante* 
nor  surface  of  the  organ;  leaving  between  them  a'cellular  internal 
occupied  by  a  venous  {>lexu9,  in  which  terminktes*  the.  dorsal  vein  of 
the  penis ;  ^e  lateral  are  broad  and  thin,  connected  by  one  extremity 
to  the  sides  of  the  prostate  gland  and  neck  of  the  bladder,  and,  by 
the  dther,  continuous  with  the  fascia  covering  the  upper  surface  of 
the  elevator  muscle  of  the  anus. 

SrauoTURi. — ^The  bladder  consists  of  a  mucous  and  a  mudcular 
eoat,  -and  a  partial  investment  of  the  peritoneum  already  described. 

The  mM00Ui  eoaty  the  lioing  qicmbrane,  is  of  a  light  pinkish  gray 
color.  In  the  contracted  state  of  the  organ,  it  forms  numerous  tem- 
porary folds  resembling  those  found  ^  the  stomach,  which  are  eSa'ced 
by  distension.  In  addition  to  these,  there  are  sometimes^  permanent 
ridges,  crossing  each- other' in  every  direction,,  produced  by  a  hyper- 
trophied  condition  of  the  subjacent  muscular  fascicles.  It  is  con- 
tinuous at  the  base  of  the  cavity,  in  front,  with  the  lining  membrane 
of  the  urethra,  and  behind  and  external  t<^  the  latter,  with  that  of 
the  ureters. 

The  openings  of  tbe  ureters,  about  the  siie  of  a  crow-quill,  are 
situated  upon  a  Une  with  each  other  about  an  inch  and  a  half  apart, 
and  the  same  distance  from  the  internal  orifice  of  the  urethra,  and 
do  not  correspond  to  the  points  ^t  which  these  tubes  reach  the  origin 
externally,  but  are  placed  about  half  an  inch  farther  forward.  The 
perforation  is,  therefore,- oblique  or  valvular,  an  arrangement  intended 
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to  prevent  reflux  of  the  urine  in  the  contraction  of  the  cavity  during 
micturition.  Between  tlie  two  openings  the  mucous  membrane  fonti8 
a  slight  transverse  fold,  and  sometimes  upon  e^ch  side,  a  similar  hiit 
less  distinct  one  leading  to  the  urethra.  The  three  inclose  an 
equilateral  triangle,  already  mentioned  as  the  ttigone  of  the  bladder, 
■whose  under  surface  forma  the  triiingular  space  upon  the  base  of 
the  organ,  bounded  kterallj  by  the  seminal  ducts  ani  vesicles. 
It  is  in  this  space  that  the  operation  of  puncturing  the  bladder 
through  the  rectum  is  directed  to  be  performed. 

The  mucous  membrane  is  rather  loosely  attached  to  the  muscalaT 
coat  except  at  the  trigone.  It  is  provided  with  Simple  macous  folh- 
cloB,  which  are  most  numerous  in  the  trigone  and  around  the  com- 
mencement of  the  urethra,  and  is  covered  by  an  epitheHum  inter- 
mediate between  the  columnar  and  squamouB. 

The  mugcitlar  coat  consist*  of  fascicles  of  pale  involuntary  fibres, 
crossing  each  other  in  every  direction,  and  differing  Very  greatly 
in  size  in  different  individuals.  It  is  usually  considered  ae  consist- 
ing of  an  external  and  an  internal  layer,  the  fibres  of  the  former 
encircling  the  orgnn  horizontally,  and  those  of  the  latter  loogitudi- 
nully  ;  but  this  distinction  cannot  be  made  out  clearly,  except  at 
the  base  of  the  organ.  Here  the  circular  fibres  are  well  marked, 
and  at  the  commencement  of  the  urethra  form  a  distinct  cirenlar 
band,  which  is  a  true  sphincter  muscle.  From  this  point  the  longi- 
tudinal fibres  diverge  in  all  directions,  and  are  particularly  well  seen 
i^ion  the  base,  along  each  side  of  which  they  are  sometimes  collected 
into  a  bundle,  lending  from  the  neck  of  the  organ-  to  the  extremity 
of  the  corresponding  ureter,  and  hence  caDed  the  musclet  of  the 
ureter. 

Vessels  and  Nbbvks. — The  vesical  arteries  are  two  upon  each 
side,  and  very  small ;  the  superior  is  the  remaining  pervious  portion 
of  the  hypogastric  or  umbilical  artery,  a  branch  of  the  internal  iliae ; 
the  inferior,  situated  in  front  of  and  below  the  preceding,  is  also  a 
branch  of  the  internal  iliac.  The  veins,  which  are  numerous  and 
large,  form  an  intricate  plexus  around  the  neck  of  the  organ,  and 
terminate  in  the  internal  iliac  veins.  The  nerves  are  derived  from 
the  hypogastric  and  sacral  plexuses,  those  from  the  former  source 
being  distributed  to  the  body  of  the  organ,  and  those  from  tho  latter 
to  the  base  and  neck. 

The  neck  of  the  bladder  is  the  commencement  of  the  urethra, 
inclosed  by  the  prostate  gland,  and  will  be  described  in  connection 
with  the 
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MALE  ORGANS  OP  GENERATION. 

The  male  organs  of  generation  are  the  testes  and  their  excretory 
ippfaratns,  and  the  penis,  with  the  urethra  and  its  appendages,  the 
prostate  and'  Oowper's  glands.*-  They  will  be  here  described  in  the 
order  in  which  it  is  most  convenient  to  examine  them,  upon  the  sec- 
tion of  the  pelvis  already  directed  to  be  made. 

\ 

The  PB08IATB  GXJLND  (Fig.  101-2, 162-8)  is  situated  somewhat 
more  than  half  an  inch  below  thi^  highest  point  of  the  arch  of  the 
pubis,  and  surrounds  the  neck  of  thd  bladder,  and  commencement 
of  the  urethra.  Ttjs  a  dense,  whitish-looking  organ,  about  the  size 
and  shape  of  an  ordinary  chestnut;  it  presents  its  base  toward  the 
bladder,  and  is  directed  from  behind  forward,  and  a  little  downward. 
In  the  adult  it  meisufes  little  more  than  an  inch  and  a  half  in  length, 
nearly  an  iiach  and  a  half  in  bueadth  at  its  broadest  part,  and  about 
three-fourths  of  an  inch  in  thickness.  Its  mperior  twfaee  looks  upward 
and  forward,  is  convex,  traversed  in  the  middle' by  a  slight  antero- 
posterior furro%  and  ccmnected  to  the  back  part  of  the  pubis  by  the 
reflection  of  the  pelvic  fascia^  forming  the  anterior  true  ligaments 
of  the  bladder,  and  by  the  posterior  layer  of  the  A^ep  perineal 
fiscia.  The  ntferiar  mirface^  almost  flat,  presents  downward  and  a 
little  backward ;  it  is  perforated  by  the  ejaculatory  ducts  behind,  and 
rests  upon  the  anterior  surface  of  the  lower  extremity  of  the  rectum, 
through  which  the  organ  can  be  readily  felt  with  the  finger.  Its 
•itlef  or  hwden  are  thick  and  rounded,  and  inclosed  by  the  anterior 
fibree  of  the  elevator  of  the  anus.  Thci  ha%e  is  the  broadest  part  of 
the  gland,  slightly  convex,  and  in  contact  with  the  bladder  on  each 
side  of  it9  neck.  The  aiptx  or  anterior  extremity  is  rounded  and 
blunty  rests  in  contact  with  the  posterior  layer  of  the  deep  perineal 
fascia,  and  is  apparently  continuous  with  the  membranous  portion  of 
the  urethra. 

The  prostate  is  usually  considered  as  consisting  of  two  lateral 
Zpftet,  but  the  mark  of  division  is  by  no  means  distinct.  A  third 
or  middle  fo&e,  is  also  described  by  seme  anatomists  as  situated  be- 
tween the  posterior  extremities  of  the  two  lateral,  but  in  a  healthy 
condition  of  the  organ  no  such  lobe  can  be  demonstrated.  It  is 
true  that  we  sometimes  find  a  nipple-like  process  of  the  gland  pro- 

*  Cowper's  gUnds  have  been  alread j  described. 
24 
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jecting  into  tho  neck  of  the  bladder,  but  this  is  due  to  s  hypertro- 
phied  condition  of  this  particular  part. 

The  prostate  ib  traversed  a  little  way  from  behind,  forward  and 
upward,  by  the  ejaculatory  ducts,  and  from  its  base  to  its  apex  by 
K?the  first  portion  of  the  urethra. 

Development. — The  prostate  does   not  attain  its  full  site  until 
«ometime  after  the  age  of  puberty.     The  augmentation  wlu 

Fig.  lea. 
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nearly  always  undergoes  in  advanced  life  is  pathological,  and  is  not 
therefore  taken  into  account.  The  annexed  representations,  taken 
from  a  recent  work*  on  the  urinary  organs,  exhibit  its  sise  and  form 
at  five  different  ageB. 

•  DisettscH  and  Injuries  of  the  Urinary  Bladder,  &c.,  bjf  S.  D.  Grose,  Prof, 
of  Surgar;  ia  tbe  Univenitj  of  LouiBvilie. 


KALB  OB0AH8  OF  OENBRATION.  871 

Struottjbb.*— The  prostate  is  elosely  invested  by  a  dense  fibro- 
areolar  coat,  oontinaoiiB  in  front  with  the  posterior  layer  of  the  deep 
perineal-  fascia,  and  behind  with  the  pelvic  fascia.  The  inclosed 
gkndnlar  substance  consists  of  minnte  follicles,  held  together  by 
areolar  tissue,  and  provided  with  a  minute  excretory  dact.  From 
these  several  small  ducts  twelve  or  sixteen  larger  ones  are  formed, 
which  open  into  the  bottom  of  the  prostatic  portion  of  the  urethra, 
upon  each  side  of  the  gallinaginous  or  urethnd  crest,  as  will  be  se^ 
when  this  portion  of-  the  urethra  is  under  examination. 

The  arterie$  of  the  prostate  are  small  branches  of  the  pulic,  vesi- 
cal, and  hemonrhoidal.  The  veinM  open  into  the  surrounding  plexus. 
The  merve$  are  offsets  from  the  hypogastric  plexus. 

The  secretion  of  the  prostate  is  of  a  mucous-like  character,  and 
Biid  to  be  acid  in  its  rea<^on,  but  its  use  is  unknown. 


THB  PBNIS. 

The  penis  is  situated  in  front  of  the  pubes,  and  above  the  scrotum. 
When  reluced  it  is  nearly  cylindrical  in  shape,  and  curved  -with  its 
concavity  presenting  doimward;  but  in  a  state  of  erection,  it  is  tri- 
sngular  prismatic,  with  its  three  angles  rqunded,  and  describes  a 
very  slight  curve  in  an  opposite  direction.  It  is  divided  into  three 
parts;  the  root,  the  body,  and  the  head  or  glans ;  and  consists  essen- 
tially of  a  peculiar  erectile  tissue,  in  the  form  of  two  semicylindrical 
bodies  (cavernous  bodies),  and  one  cylindrical  body  (spongy  body), 
covered  by  skin  and  superficial  fascia. 

The  $kin  of  the  penis  is  very  thin,  and  of  a  brownish  hue,  but 
lighter  than  that  of  the  scrotum.  It  is  attached  to  the  subjacent 
parts  by  a  loose  sero-areolar  tissue,  and  prolonged  over  the  glans  or 
head  in  the  form  of  a  loose  hood  or  sheath,  called  the  foreskin  or 
prepuce,  which  in  many  individuals  is  so  long  as  to  conceal  this  part 
of  the  organ  entirely,  but  in  others  constitutes  only  a  narrow  rim 
surrounding  the  constriction  or  neck,  immediately  *back  of  the  head. 
The  interior  of  the  prepuce  is  lined  by  a  thii|  .mucous  membrane, 
continuous  with  the  skin  at  the  free  edge,  and*  conne^tec^  to  it  by 
remarkably  loose  areolar  tissue,  which  is  spread  out  when  the  skin 
is  drawn  back.  Srom  the  inner  surface  of  the  prepuce  the  mucous 
membrane  is  prolonged  upon  the  neck  and  head  of  the  penis,  in  a 
still  more  attenuated  form,  and  at  the  external  orifice  of  the  urethra 
is  continuous  with  the  lining  membrane  of  this  canal.    Beneath  the 
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mouth  of  the  urethra  it  forma  &  vertical  triangular  fold,  called  the 
bridle  of  the  prepuce  [frmnum  prseputii).  In  the  substance  of  the 
mucous  membrane  behind  the  prominent  border  orcrtrttm  (corona)  of 
the  g1ans,  are  quite  a  number  of  sebaceous  glands  or  follicles,  which 
[  «ecrete  the  ofTensiTely  odorous  white  matter,  that  collecta  in  this 
■it nation  in  persons  of  uncle [&nly  habits. 

The  subcutaneous  areolar  tissue^  or  superficial  fascia  of  the  penis, 
'  ^  remarkably  loose  and  open,  and,  like  that  of  the  eyelids  and  some 
/other  parts  of  the  body,  is  never  the  seat  of  adipose  development. 
It  envelops  the  organ  entirely  as  far  forward  as  the  head,  and  upon 
the  upper  surface  of  the  root  is  collected  into  a  large,  loose,  open  band, 
called  the  suspensory  ligament  of  the  penia,  which  extends  up  the 
middle  line  of  the  anterior  abdominal  wall  half  way  to  the  unxbilicns. 

Dissection. — Cut  down  upon  the  deep  doraal  vein  tlint  lies  in  the  groove 
between  the  two  cavemoua  bodicR  upon  the  upper  surface  of  the  penia  near 
~  the  pubes,  insert  a  blowpipe,  and  inflate  the  spongy  body.  If  the  valves  of 
I  d>e  vein  prevent  the  passage  of  the  air,  they  may  be  broken  down  with  » 
I  mohe  oi  a  siout  broom-striLW  introduced  from  behind  forward.  InSate  also 
I  Uc  cavernous  bodies,  the  blowpipe  being  introduced  into  the  root  of  the 
L  right,  which  has  been  already  detached  from  its  connection  with  the  corre- 
r  ipondiog  ischium.  If  convenioot,  bowevor,  it  is  much  better  to  use  some 
[  Bolid  injection,  such  as  wax  or  tallow.  Next,  dissect  oif  the  skin  and  super- 
ficial veins,  so  as  to  expose  the  cavernous  and  spongy  structures. 

The  CAVEKNous  bodies  (corpora  cavernosa)  {Fig.  164)  are  two 
aemicylindrical  bodies  joined  together  by  their  flat  surfaces,  and  ex- 
tending from  the  pubes  to  the  glans  of  the  penis.  Poateriorly,  they 
are  attached,  as  scon  in  the  dissection  of  the  perineum,  to  the  inner 
■  edge  of  the  ascending  branches  of  the  ischium,  by  two  diverging 
legs  or  crura,  which  unite  with  each  other  about  half  an  inch  in 
front  of  the  highest  point  of  the  arch  of  the  pubis,  ftnd  become,  as 
j»  one  body  flattened  from  above  downward,  and  grooved  in 
tLe  median  line  upon  its  superior  and 
inferior  surface.  The  superior  groove 
is  occupied  by  the  superficial  and  deep 
veins,  and  dorsal  arteries  of  the  penis, 
and  the  inferior,  by  the  spongy  body. 
The  anterior  extremities  of  the  two 
bodies  are  slightly  rounded,  and  closely 
connected  to  the  base  of  the  glans,  with 
whose  interior,  however,  they  have  no 
communication. 

Structure,  —  The   caventou    bodies 
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consist  of  a  fibrous  wall  or  coat,  aad  an  internal  cavemoiui.or  erec- 
tile tissue.  The  fibrotm  co<xt  forms  a  common  in^sntmnnt  vx  the  two 
bodies;  it  is  thick  and  strong,  highly  elastic  np  tOHT certain  point, 
and  composed  of  white  tendinous-looking  fibres  that  cross  each  other 
in  every  direction.  ^   • 

The  eavemauM  tisme  consists:  1,  of  fibrous  bands,  technically 
called  trabeeulmf  crossing  each  of  her  in  every  direction  so  as  to  in- 
close tolerably  large  interspaces ;  2,  of  a  nervous  pleins  filling  thei£^ 
interspaces  ;*  and,  8,  of  arterial  twigs  ramifying  within  the  s^fUanMF ' 
ofthe  trabeculse,  and  upon  them.  Examined  upon  a  transveml^qtion 
(Kg.  164),  the  two  bodies  are  found  to  be  separated  by  a  memm  ver- 
tical plate  of  fibrous  structure,  which  is  thick  aiA  complete  behind, 
but  farther  forward  thin  and  open,  and  consists  only  of  vertml  bands 
separated  by  slits  of  various  sizes  for  thd  free  communfcation  be- 
tween the  bodies ;  on  account  of  this  comb-like  «appearance,  it  is 
called  the  peetiniform  septum. 

1.  The  fibrous  bands  or  trabeeulw  are  prolongations  of  the  fibrous 
envelop.  They  vary  in  their  shape  and  size,  being  in  some  places 
lamellar,  in  others  cord-like,  and  in  others  mere  threads,  and  cross  &ch 
other  in  every  direction  and  inclose  irregular  interstices,  which  com-  9 
municate  freely  with  one  another  in  the  same  body,  and  with  those  of  • 
the  opposite  body  through  the  slits  of  the  peetiniform  septum.  2.  The 
intertrabeeular  spacer  may  be  considered  either  as  occupied  by  a 
venous  plexus,  or  as  forming  so  many  divisions  of  a  large  cavernous 
sinus,  lined  by  a  continuation  of  the  internal  tunic  of  the  veins  sup- 
ported by  the  fibrous  bands.  The  veins  with  which  they  communi- 
cate pass  out,  for  the  most  part,  near  the  root  of  the  penis,  to  join 
the  large  plexus  around  the  prostate  gland  and  base  of  the  bladder, 
but  quite"  a  number  emerge  also  by  the  side  of  the  spongy  body, 
and,  winding  around  the  sides,  open  into  the  dorsal  veins  of  the 
penis.  8.  The  arteries  of  the  cavernous  bodies  consist  of  two  small 
branches  of  the  internal  pudics  that  enter  the  roots  of  these  organs, 
and  of  ofisets  from  the  two  dorsal  arteries '  of  the  penis  that  run 
along  the  groove  upon  the  upper  surface.  The  twigs  given  off  from 
these  branches  ramify  throughout  the  cavernous  structure  in  the 
substance  of  the  fibrous  bands  and  cords,  subdivide  very  minutely, 
and,  having  become  capillary,  terminate  in  the  veins  occupying  the 
intertrabeeular  spaces.  The  exact  disposition  of  these  vessels,  how- 
ever, before  they  terminate  in  the  veins,  is  not  certainly  known, 
although  th€P  description  given  by  Miiller  seems  most  probable. 
According  to  this  observer,  the  smallest  ramifications  of  the  arterial 
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twigs,  which  he  calla  the  "heKciilft  arteries,"  leave  the  sides  of  the 
trabeculiC,  project  into  the  venoos  cavities  covered  by  the  licing 
Enembrane,  and  Open  hj  dilated  extremities,  some  of  -nhich  he  de- 
scribes as  single,  aod  some  as  forming  tufts  composed  of  minote  snb- 
tUvisioDS  of  a  single  projecting  twig. 

The  SPONGY  BODY  {corpus  spongiosum)  {Fig.  159)  oocupiea  the 
inferior  groove  formed  b;  the  union  of  the  two  cavernous  bodies, 
sad  ia  expanded  over  the  anterior  extrcmiiiea  of  these  organs  to 
form  tlie  large  head  called  the  glans  of  the  penis.  Sehind  the 
glans,  it  ia  nearly  cylindrical  in  shape  and  much  smaller  than 
the  cavernous  bodies,  but  at  its  posterior  cxtremity.it  swells  out 
to  a  cottiiderabte  size,  constituting,  as  already  mentioned,  the  huib 
of  the  penis.  The  bulb  ia  situated  beneath  the  triangular  space 
formed  by  the  divergence  of  the  legs  (crura)  of  the  cavernous  bodies, 
rests  against  the  anterior  surface  of  the  middle  layer  of  the  perineal 
fascia,  and  is  covered  by  the  compressor  or  accelerator  musole. 
The  anterior  extremity,  named  head  or  glans  of  the  penis,  ia  conical 
in  shape ;  its  base  presents  backward  and  in  close  connection  with 
^  tte  anterior  extremities  of  the  cavemoua  bodies,  its  free  surface  in- 
4  vested  by  mucous  membrane  and  partially  covered  by  the  prepuce, 
and  ita  rounded  apes  perforated  by  the  external  slit-IJke  orifice  of 
the  urethra.  The  base  of  the  head  is  cut,  as  it  were,  obliquely  from 
above  downward  and  forward,  and,  its  circumference  being  greater 
than  that  of  the  cavernous  bodies,  forms  a  projecting  ridge  oalled 
the  crown  (corona),  behind  which  is  a  kind  of  groove  or  neck  inter- 
rupted in  the  middle  line  below  by  the  bridle  of  the  prepuce. 

The  spongy  body  is  traversed  its  whole  length,  from  the  bulb  to 
the  apex  of  the  glans,  by  the  canal  of  the  urethra,  as  will  be  here- 
after more  particul&rly  described. 

Stkuctcre. — The  spongy  body  is  only  a  modification  of  the  strac- 
ture  of  tho  cavernous,  the  difference  consisting  in  the  greater  thinness 
of  its  fibrous  envelop,  the  finer  quality  of  its  trabeculie  or  bands,  and 
the  smaller  size  of  its  intertraliecular  spaces.  It  has  no  communica- 
tion with  the  cavernous  bodies,  and  its  veins  terminate  principally 
in  the  deep  dorsal  veina  of  the  penis,  a  few  smaller  branches  leaving 
I  k  the  bulb  to  join  the  plexus  around  the  prostate  gland.  Its  arteries 
are:  1,  the  arteries  of  thu  bulb,  one  on  each  side,  which  leave  the 
internal  pudic  In  the  triangular  space  between  the  anterior  and  pos- 
terior layers  of  the  deep  perineal  fascia,  enter  the  organ  along  with 
the  membranous  portion  of  tho  urethra,  and  are  distributed  nearly 
as  far  as  tho  head;  2,  ttie  dorsal  arteries  of  the  penis,  the  t 
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minal  branches  of  the  interniil  fbdics,  which  ascend  tl^ough  the 
triangular  space  formevl  by  the  divergence  of  tin  posterior  extremi- 
ties of  the  cayernoos  bodies,  jrun  along  the  sides  ol^%e  groove  upon 
the  dorsal  Surface  of  the  penis,  sendiii^  twigs  to  the  subjacent  par^, 
and,  having  reached  tb0  neck  of  the  oiMn,  divide  into  sevw^ 
branches  which  enter  the  base  of  the  hem  ind  ramify  in  its  fine 
intertrabecular  spaces. 

The  lymphaticB  of  the  penis  are  vel^  nvmeroM;  they  form  ao* 
intricate  network  over  the  head  e#4he  organ  And  in  thettrejptao^ 
and,  passing  backward  upon  the  surfirilliof  the  cavernous  wHtKmgy 
bodies,  terminate  in  the  inguinal  lymphatic  glands  situated  just 
above  the  inner  third  of  the  crural  arch. 


THB  mtETHRA  IN  THE  MALE.    , 

The  urethra,  the  excretory  duct  of  the  urine  and  spermatic  fluid, 
extends  from  the  neck  of  the  bladder  to  the  opening  u|^n  the  head 
of  the  penis,  and  in  the  flaccid  state  of  this  organ  desulwu  a  dllible 
curve.     The  posterior  division  of  the  curve  is  short  and  permanent^  . 
it  commences  at  theneck  of  the  bladder  and  ends  beneath  the  pubes, 
and  presents  its  cbiKavity  upward  and  forward;  the  anterior  is mtich 
longer,  and  looks  downward  and  backward;  but  when  the  orgab  is 
in  a  state  of  ejection,  it  is  straightened  out,  or  even  bent  slightly 
m  an  opposite  direction.     The  length  of  the  canal  depends  very 
much  upon  the  state  of  the  penis,  and  upon  the  manner  in  which 
the  measurement  is  made.     The  average  may  be  stated  at  eight  or 
nine  inches.     Its  diame^r  varies  at  different  points,  and  cannot  be 
accurately  ascertained  ott  account  of  the  extensibility  of  Its  walls,    ^ja 
but  it  is  sufficient  to  state  that  a  catheter,  a  quarter  of  an  inch  (three    ^% 
lines)  in  diameter,  readily  passes  the  whole  length  of  the  canal  in      ^ 
the  adult,  and  that,  by  a  process  of  gradual  dilatation,  it  may  be      • 
made  to  accommodate,  without  injury  or  inc<Aveiiience,  an  instru*^  •  W- 
ment  twice  the  size.     It  is  divided  into4i  prostatic^  membranous^ 
and  spongy  portion.  * 


The  PROSTATIC  PORTION  (Fig.  165,  6)  traverses  the  prostate 
gland  from  its  base  to  its  apex,  somewhat  nearer  the  upper  than  the 
lower  surface  of  the  gland.  It  is  about  an  inch  and  a  sixth  (fourteen 
lines)  in  length,  triangular  prismatic  rather  than  cylindrical  in 
shape,  wider  at  its  middle  than  at  either  extremity,  and,  although 
surrounded  on  all  sides  by  firm  glandular  substance,  is  the  most 


e    • 


k  porlAii  of 
the  rt|;bt  rjudlatory  duct.    0. 

Cowpu*!  gUDd,    liL  Bolboiu  potUm  of  tho  antbfi^    1 
It.  Rmt  of  tbt  nme.    IB.  Had  of  the  ptnlk    IS.  Umi 
30-  6|iaii(T  balj.   ^  Bulb  of  tha  ipanb  balT,    32.  BecUon  of  tbs  pnUo  irmiATiti.    39.  Cat  odg*  it 
Mil  1n(l     1      Ig^l     2LPootai«rUj*'c'>>»<l«PP«l>«l'kK>^    16, 3«.  Fdric ftadL 

dilatable  part  of  the  canal.  Its  direction  corresponds  to  that  of  tbe 
axis  of  the  prostate,  which  is  forward  and  MiHwh&t  downward. 
When  laid  open,  its  lining  mncous  membrane  will  be  found  thrown 
into  several  Iwigitadinal  folds,  all  temporary,  however,  with  the 
exception  of  die'  largest  one,  which  froms  a  promin^t  ridge  (Fig. 
166,  5)  along  the  floor  of  the  passage,  and  is  called  the  urethToi  or 
gaUinaginout  er§at  (caput  gailinaginii,  also  vera  mantanum).  This 
is  from  seven  to  nine  lines  in  length,  about  a  line  and  a  half  in 

V  height  at  ita  highest  point,  and  presents  near  its  anterior  extremity 
a  little  depression  or  pit  called  the  poeuU^tinua,  upon  the  sides  of 
0      Nrbich  may  be  seen  two  minute  foramina,  the  orifices  of  the  ejacnla- 
^    -     tory  ducts.    By  means  of  this  crest,  the  floor  of  the  prostatic  urethra 
%  ,ifi  divided  into  two  llpgitadinal  depressions  or  grooves,  named  the 
,  prottatia  ainuBes,  in  whigi^^e  numerons  ducts  of  the  prostate  gland 

«         terminate  by  email  circular  months. 

^    ^       The  HBMBRANOUS  'PORTION  (Fig.  165, 10),  ibe  narrowest  part  of 

the  canal  except  the  external  orifive,  extends,  in  the  middle  line  of 

the  perineum,  from  the  apex  of  the  prostate  gland  to  the  saperior 

surface  of  the  bolb  of  the  spongy  body.    It  is  directed  forward  and 

••» 
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verj  alighilj  upw&rd,  Ues  about  one  inch  below  the  lower  edge  of 
the  pabic  sympl^is,  and  traverBfiB  ip  itB  oooraa,  first,  the  pOBterior 
lajer  of  the  deep  perineal  fascia  (24),  then  the  narrow  space  between 
this  and  the  anterior  la^lr,  an^  laBtly,^|a8t  before  terminating  in 
the  bulb,  the  anterior  layer  (23),  called  a)|0,  as  frequently  b^fwe 
mentioned,  the  triangular  ligament  of  tfa^ 
orethra.     Its  superior  eijpface  is  slightly  ~ 

concave,  and  pleasures  abmit  ten  llnefi  in 
length,  bat  its  inferior,  owing  to  thfri|Vi<li>e 
manner  in  which  the  anterior  extrengte  ter- 
minates in  the  bolb,  is  three  or  four  lines 
less.  It  is  covered  by  a  coatinnation  of  the 
anterior  and  posterior  layers  of  the  perineal 
fucia*  inclosed  by  the  union  of  the  trans- 
Terse  and  vertical  fihEes  ft  the  compressor 
muscle  and  snrrounaed  by  an  intricate 
plexus  of  veins,  which  separateB  it  above 
and  upon  each  side  from  the  arch  of  th^ 
pubis,  and  lelow  from  the  posterior  or' 
Bpper  surface  of  the  triangular-  ligament, 
and  the  other  partl^that  fill  up  th^pyro- 
midal  space  between  it  and  the  rectum,  as 
already  seen  in  the  dissection  of  the  peri- 
neum. It  is  Ai  the  narrow  space  between 
the  anterior  and  posterior  layers  of  the  deep 
perineal  fascia,  that  the  canal  'a  first  reached 
in  the  lateral  operation  of  lithotomy,  the  in- 
cision being  then  extended  from  the  middle 
of  this  portion  obliqaelj4*ckwards  into  the 
prostatic  portion,  by  dividing  the  left  lobe 
of  the  gland  to  about  one-half  or  two-thirds 
its  extent. 

The  epoNor  portion  commences  in  tji 
centre  of  the  bulb  by  a  somewhat  dilated  fluid 
extremity  called  the  »inu$  of  the  buU  (12), 
passes  forward  throush  the  axis  of  the  sponzr    ™""  J"^  g,g.^nnom 

r  _       ,      o  1        ,         ,      »      ,  »™™«-    *■  BjOdjT  potln  of  tb* 

body  SAO  terminates  upon  the  head  of  the    mthn. 

organ  in  a  vertical  slit-like  orifice  commonly 

called  the  external  meatua  of  the  urethra.     Its  ^ection  is  generally 

curved  with  its  concavity  directed  downward,  but  raries  with  the 
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position  and  state  of  the  penis.  Its  average  length  is  ft-om  six  to 
seven  inches.  Its  diameter  differs  at  different  points  ;  thus,  in  the 
bulb  there  is  a  slight  dilatation,  i immediately  in  front  of  this  a  slight 
contraction,  then  a  uniform  size  as  far  as  the  glans,  in  which  there 
19  a  considerable  dilatation  called  the  navicular  fossa,  and  again  im- 
mediately at  the  estcrnal  meatus  another  contraction  greater  than 
at  any  other  point  in  the  whole  canal.  The  commnniostion  of  the 
spongy  with  the  membranouft  portion  of  the  urethra  takes  place  about 
the  Fourth  or  sixth  of  an  inch  fc'  front  of  the  posterior  extremity  of 
the  former,  upoD  its  upper  wmll.  The  portion  behind  this  consti- 
tutes the  sinus  of  the  bulb,  which  is,  therefore,  ft  sort  of  diverti- 
culum from  the  main  canal. 

STRUcrcRE. — The  interior  of  the  urethra  is  lined  by  a  mucous 
membrane  continuous  with  that  of  the  bladder,  prostatic,  ejaculatory, 
and  Cowper's  ducts,  and  with  the  covering  of  the  glans.  It  is  of  a 
light  pinkish  color,  thin  and  weak,  and,  in  consequence  of  the  loose 
nature  of  the  subjacent  areolar  tissue,  is  thrown  into  nnmerona  longi- 
tudinal fold%  which,  howover,  are  only  temporary,  being  effaced  by  the 
passage  of  uriiia.  It  has  imbedded  in  its  substance  numerous  mucous 
folhcles  whose  mouths  look  obliquely  forward ;  one  of  them,  situated 
upon  the  upper  wall  of  the  navicular  fossa,  is  called,  from  its 
very  large  size,  the  lacuna  magna.  The  orifices  of  the  ducts  of 
Cowper's  glands  are  situated  just  in  front  of  the  sinus  of  the  bulb, 
and  are  very  small.  External  to  the  mucous  lining,  in  the  spongy 
portion  of  the  urethra,  is  a  layer  of  soft  red  dish -looking  tissue, 
whose  fibres  run  longitudinally  and  extend  nearly  from  one  end  to 
the  other  ;  but  the  precise  nature  of  these  fibres  has  not  been  posi- 
tively determined.  Circular  fibres  are  also  said,  by  some  authors, 
to  exist  in  this  situation,  forming  a  la]!%r  internal,  and  another 
external  to  the  longitudinal  fibres. 

The  membranous  portion  is  provided  with  muscular  fibres  in  the 
form  of  a  distinct  muscle,  already  described. 

iNTRonucnoN  OF  THE  OuaErEK. — Although  a  great  many  natural  ob- 
ataolea  to  the  passage  of  the  catheter  into  the  bladder  are  enumerated  io  the 
various  works  on  surgery,  there  is,  anatomioally  considered,  but  one  of  an; 
great  imporlanoe.  This  is  formed  conjointlj  bj  the  sinus  of  the  bulb  and 
the  deep  perineal  fascia  or  triangular  ligament.  It  is  true,  that  if  an  tostru- 
roent  not  larger  than  a  common  kuittiug-DCedle  or  probe  is  used,  it  may  be 
caught  in  the  open  mouths  of  some  of  tito  mucous  follicles,  particularly  the 
large  one  upon  the  upper  wall  of  the  uaviculnr  fossa,  or  in  the  orifices  of  tb« 
dooU  of  Cowper's  glMida,  if  they  should  bappeu  to  be  very  lurgC,  which  is 
but  rarely  if  ever  the  ciee,  or  possibly  in  the  poeuLu-  arnua  of  the  gaUinsgiDOUS 
crest;  ot  if  a  stxigbt  metallic  instnimcnt  were  employed,  ihne  m^K  be 
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some  difficnlty  trioBg  from  the  permanent  niitare  of  the  first  or  smaller  curv- 
ature of  the  canal,  although  even  this  with  proper  akiU  may  be  readily  over- 
come. Bat  with  a  metallic  instrunieDt,  two  or  three  lines  in  diameter,  pos- 
sessing the  ordinary  curve  nftr  its  <abtal  extilbiity,  the  only  serious  obstacle 
arising  from  the  oonformation  of  the  parts  is  the  one  above  mentioned  (spas- 
modie  contraction  of  the  canal  being,  of  course,  ezoepted),  and  this  is  to  be 
overcome  by  following  the  usual  directions  of  practical  surgeons.  Thus,  the 
patient  lying  near  the  I^ef&n  of  the  bed  ou  his  back,  with  the  legs  and 
thighs  flexed,  and  the  IMM  ^QArated,  the  operator  holds  the  catheter  near 
di»  extremity  of  its  handle  lightly  between  the  thumb  and  first  two  fingers  of 
his  right  hand,  while  with  the  left  he  raises  the  penis  to  a  vertical  line  and 
puis  it  very  slightly  on  the  stretch,  the  handle  being  held  parallel  with  and 
vezy  near  the  aodonien  in^  the  medittn  line.  The  point  of  the  instrument  is 
then  introdnced  into  4iie  external  orifice  of  the  urethra,  and  carried  down 
until  it  stops,  the  hand  remaining  in  the  same  position.  If  there  is  no  un- 
natural obstruction,  the  point  ^11  not  be  arrested  until  it  reaches  the  i|^b, 
whichj  when  pressure  is  made,  is  forced  against  the  triangular  ligament  or 
deep  perineal  fiwoia,  and  gives  that  feeling  to  the  hand  as  if  the  instrument 
had  reached  the  bottong£f  a  resisting  cavity.  In  order  now  to  disengage 
the  point  from  the  sinusof  the  bulb, and  to  lodge  it  in  the  membranous  por- 
tion of  the  canal,  which,  it  will  be  remembered^,  opens  upon  the  superior  wall 
of  the  spongy  portion  just  in  front  of  the  sinus,  the  handle  is  raised  from  the 
horiiontal  to  a  vertical  line,  and,  if  necessary,  de|Nfp6ed  betweca  the  thighs, 
at  the  same  time  that  very  gentle  pressure  is  maa6  in  the  natural  direction. 
Having  once  entered  the  membranous  urethra,  the  instrument  passes  inward 
to  the  oladder  without  difllculty.  ^ 

The  common  mistake  that«tuidents  and  inexperienced  physicians  make,  is  to 
raise  the  handle  from  its  horizontal  position  too  soon,  before  the  point  reaches 
the  sinus.  But  even  when  the  above  directions  are  fully  carried  out,,difficulty  is 
ofWn  experienced  in  getting  the  point  into  the  membranous  urethra,  arising 
from  causes  that  cannot  always  be  .explained,  which,  however,  may  be  inva- 
riably overcome  by  gentle  repetition  of  the  trial  and  the  exercise  of  a  little 
pi^tienoe. 


THE  TESTICLES  AND  THEIR  EXORBTORT  APPARATUS. 

The  two  testicles  are  suspended  beneath  the  root  of  the  penis  by 
the  spermatic  cords,  and  inclosed  by  the  scrotum  and  a  serons  mem- 
brane called  the  vaginal  tunic  or  sac. 

The  SCROTUM  is  a  musculo-cutaneous  bag,  placed  1>elow  the  root  of 
the  penis  to  contain  the  testicles  and  the  lower  extremities  of  Ibe 
spermatic  cords.  Its  size  differs  in  different  individuals,  and  ib  the 
same  person  under  different* circumstances.  It  is  contracted  or  drawn 
into  a  small  firm  ball  under  the  influence  of  cold  and  certain  states 
of  the  mind,  and  long  and  pendulous,  when  relaxed  by  heat  or  other 
depressing  causes.  Its  external  or  cutaneous  layer  is  of  a  dusky 
brown  color,  very  thin,  set  with  long  scattered  hairs,  traversed  from 
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before  backward  by  a  well  marked  median  line  or  raphi,*  contiauoos 
■with  that  of  the  perineum,  and,  in  the  contracted  state  of  the  organ, 
folded  on  each  eide  into  numerous  B|^all  wcinkles,  most  of  which  run 
transversely.  Seneath  the  skin  is  the  dartoa^  layer,  a  kind  of  mus- 
culo-areolar  tissue,  loose  in  its  texture,  of  a  reddish  color,  and  rery 
Taecular.  It  is  continuous  with  the  superficial  fascia  of  the  perineum, 
attached  on  each  aide  to  the  ramus  of  th»  ischium,  and  in  front,  to 
the  under  surface  of  the  back  part  of  the  penis.  Its  interior  is  divided 
into  two  lateral  compartments  by  a  middle  wail  or  septum  of  the 
same  tissue,  and  is  loosely  connected  to  the  contained  organs.  Its 
esternal  surface  is  closely  connected  to  the  skin,  which  being  very 
thin,  allows  the  numerous  veins  that  ramify  in  its  substance  to  be 
seen  through  it.  Its  fibres  cross  each  other  in  every  direction  and 
are  said  to  belong  to  the  class  of  involuntary  or  unstriped  muscle. 
By  its  contraction,  which  is  independent  of  Hiat  of  die  cremaster 
muscle,  the  testiclea  are  slightly  compressed  and  drawn  up  toward 
the  groins. 

Within  the  dartoB  is  a  layer  of  loose  open  areolar  tissue,  continnons 
with  the  spermatic  or  intercolumnar  fascia  of  the  spermatic  cord. 
Next  within  this  are  the  pale  flgattered  fibres  of  the  cremaster  mus- 
cle, which,  coming  from  the  crural  arch  in  connection  with  the  lower- 
most fibres  of  the  internal  obli(.[ue  muscle  of  the  abdomen,  descend 
upon  the  outer  side  of  the  cord,  and,  forming  loops  around  the  vaginal 
tunic,  return  lo  be  inserted  into  the  body  of  the  pubic  bone. 

Hemoving  the  fibres  of  the  cremaster  muscle,  which  constitutes 
what  is  technically  called  the  tunica  en/thrSides  of  the  testicle,  add 
dissecting  off  a  thin  layer  of  fascia  continuous  with  the  tubular  or 
transverse  fascia  of  the  cord,  the  vaginal  tunic  will  he  brought  into 
view.  ^ 

The  VAOHJAL  tokic  op  the  testicle  is  a  serous  sac,  which  lines 
the  interior  of  each  lateral  half  of  the  scrotum,  and  invests  the  con- 
tained organ.  Its  parietal  layer  is  covered  by  a  continuation  of  the 
tubular  or  transverse  fascia  of  the  spermatic  cord  and  the  scattered 
fascicles  of  the  cremaster  muscle,  and  connected  to  the  internal 
surface  of  the  dartos  by  loose  areolar  tissue  continuous  with  the 
spermatic  or  intercolumnar  fascia  of  the  cord.     The  vitceral  layer 

*  From  the  Greek  fo«ru,  to  few.  becanse  it  resemblea  a  senm, 
t  TEie  etymology  of  tliia  word  is  uneertain;  it  may  come  from   the  French 
dartre,  tettor,  or  Lhe  Greek  i^  Mw,  iroiii  its  raw,  exuoiiated  appeuaniM. 
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mrests  the  lower  eztremitj  of  the  spermatio  cord  and  the  whole  of 

the  hodj  of  the  testicle,  except  a  narrow  B^be  along  the  pOBterior 

border  of  the  organ  where  the  OHsels  eatef  and  emerge.    It  ik  pushed 

in,  u  it  were,  between  the  nriddle  of  the  epididymis  and  the  body 

of  the  gland,  in  the  form  of  a  little  ponch#n 

eacb  nde,  and  covers  the  lateral  surfaces  of  the 

epididymis,  sodj  at  (l||^'pMterior  border  of  the 

Itfter,  IB  continnous  witWbe  parietal  or  reflected 

layer.     The  conneetion   between   the   visceral 

layer  and  the  fibrous  or  propeMoat  of  the  body 

of  the  testicle,  is  by  clme,  strong,  areolar  tissue. 

The  internal  surface  of  the  vaginal  tonic  is 
smootb  and  polished,  alwkys  in  contact  with 
itself,  and  exhales,  fbr  the  purpose  of  lubrica- 
tion, »very  small  qoitttity  of  thin  serous  fluid, 
which,  when  nnnatnrall^  eopiooa,  constitutes 
the  disease  called  hydrocele. 

Vaielt  and  Nerves  of  the '  i&srotum. — Ae 
arUrie*  that  supply  the  scrotum  are  the  two 
external  pudics,  a  branch  from  the  aaperfioial 
perineal,  and  several  small  twigs  from  the  cre- 
maateric  The  external  pudici,  quite  small, 
are  branches  of  the  femoral  artery,  which  they 
leave  at  the  saphenous  opening,  and,  passing 
transversely  across  the  lowest  part  of  the  groin, 
■apply  the  skin  and  dartos  of  the  anterior  part  of  the  scrotum.  The 
npe^icial  perineal  is  a  branch  of  the  internal  pudic,  and,  after  sup- 
plying  the  skin  of  the  perineum,  is  distributed  Ja  the  back  part  g| 
the  scrotum.  The  eremagtertc  is  a  small  offte^pin  the  epigastric; 
it  descends  upon  the  spermatic  cord  to  supply  the  (remaster  muscle, 
and  sends  minute  twigs  to  the  dartos  and  skin  of  the  scrotum.  The  « 
twmt  follow  the  course  of  the  arteries.  The  lympKatici  are  few  and 
scattered,  and  terminate  in  the  glands  of  the  groin.  The  n«rMK 
are:  1,  tlie  scrotal  branch  of  the  ilio-lumbsr  (a  branch  of  the 
lumbar  plexnt),  which  passes  out  at  the  external  abdominal  Ag 
and  ia  distributed  to  tlie  skin  of  the  serotum;  2,  branches'mim 
the  two  superficial  perineal  nerves,  derived  from  the  internal  pudic; 
8,  the  inferior  pudendal,  a  slender  twig  from  the  small  sciatic 
that  joins  the  preceding;  and,  4,  the  genital  branch  of  the  genito* 
emrsl,  which  leaves  the  abdomen  through  the  ugoinal  can^  and, 
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having  supplied  the  cremnster  muscle,  Bends  filameiits  to  the  vaginal 
tunic  and  its  coverings. 

The  va^nal  eac  is  origiDally  derived  from  the  peritoneniii,  bein^  a  mere 
prolou^atiou  of  the  latter  membraDe,  generaltj  described  as  carried  do^D 
tbrougli  the  inguinal  canal  into  tlie  scrotum  by  the  testis.  A  narrow,  tubu- 
lar commuoication,  thert^ore,  cxLj-ts  between  the  two  immediately  after  ibe 
testicle  reai*hes  ite  place,  but  within  B  few  days  the  serous  tube  is  obliterated 
or  converted  into  a  tibro-areolar  cord,  and  the  iiiiBJrijil  tunic  is  then  an  inde- 
pendent sac.  Occasionally,  a  coil  of  intestine  foRoffS  close  after  the  testis 
in  its  descent,  thus  preventing  the  closure  of  tl#tube,  and  coostittilea  wfct 
is  known  ha  cougenital  hernia,  the  va^nal  tunic,  in  this  case,  being  eabeu- 
tutcd  for  the  proper  hernial  sac.  Not  nnfrequently,  the  fibrous  l»nd  inlo 
which  the  tube  is  converted  may  be  found  in  the  adult  lying  in  front  of  the 
fi^rmatia  vessels,  covered  by  thi;  iutercolumnar  fascia,  cremaatcr  muscle, 
and  tubular  fascia,  and  attuclnsd  to  the  upper  extremity  of  the  vaginal  sac. 

The  TE&TICLES,  the  two  glands  that  secrete  the  apennatic  or  semi- 
nal  fluid,  hnng  suspended  in  the  cavity  of  the  scrotum  b;  the  Bp«- 
malic  corda,  bat  not  upon  the  same  level,  the  left  being  a  little  die 
lower.  Their  number  seldom  varies,  although  they  are  not  always 
found  in  the  scrotuott  Sometimes  one  or  the  other,  or  occasion- 
ally both,  remain  in  the  abdomen  or  in  the  inguinal  canal,  and 
in  one  instance  that  came  under  my  observation,  the  left  was 
situated  between  the  external  and  internal  oblique  muscles  of  the 
abdomen,  about  two  inches  above  the  crural  arch,  having  gained 
this  position  by  passing  down  the  inguinal  gland,  and  then  turning 
upward  instead  of  going  out  of  the  external  ring.  They  are  oral, 
but  slightly  flattened  in  a  lateral  direction,  and  are  connected  to 
the  spermatic  cord  in  snch  a  manner,  that  their  long  axes  are  directed 
from  above  downward  and  backward.  They  generally  measure 
nearly  an  inch  and  a  half  in  length,  three-quarters  in  thickness,  and 
an  inch  from  thflj^nterior  to  the  posterior  border.  Their  weight 
varies  from  four  Jo  eight  drachms  each. 
^  Structcbe, — The  structures  composing  each  testicle  are  a  fibrous 
envelop,  called  the  albugineous  coat,  a  proper  or  tubular  tissue,  and 
^veral  vessels  and  nerves. 

•  The  albugineoua  or  fibrous  coat  forms  a  complete  envelop  for  the 
Mgan,  is  of  a  bluish-white  color,  dense  and  unyielding,  and  consists 
oTfaaciclea  of  white  glistening  fibres,  closely  interlacing  each  other 
in  every  direction.  It  is  invested  externally  by  the  visceral  layer 
of  the  vaginal  sac,  except  along  the  posterior  border,  where  it  is 
jierforated  by  the  vessels  and  nerves,  and  by  the  ducts  that  leave 
the  organ  at  this  point  to  form  an  elongated  mass  called  the  epi- 
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didymifl.  .Prom  its  itUemtU  twrfoM,  opposite  the  upper  pwrt  of  the 
poeterioc  border,  it  eenda  a  short,  SftttenedApooeH  dflpvud  ud 
forw&rd,  idiich  forms  ui  imperfect  median  sep^n  or  pe^mi^  called 
the  medUutinvm,  or  the  (od|y  tif  Bigimore  (mpiM  S^hmorian^m). 
This  eeptnm  is  perforated  b;  the  bIoodTesBd|  aod  cMb^  and  from 
it*  border  and  lateral  aurfaces,  nitmeroiu  fibroni  oord^or  colamns 
(ftiiemij»)  paae  to  all  pointa  of  the  inner  si^aee,  and  divide  the 
n^oloMd.  space  into  m  luny  separate  comM^eata  fw  the  profbc- 
tipn.of  the  tabular  tissoe  of  the  gland. 

Lining  the  internal  Borfac^f  the  albngineoas  tnnloa,  and  the 
nretal  eunpartments  formed  hyfiie  fibrous  ^ 

threads,  is  an  exceedingly  delicate  network  %-  ■'''^ 

(tf  arteries  and  veios,  held  together  by 
fine  areolar  tissue,  and  described  b/  Sir 
Astlej  Cooper,  its  discoverer,  as  the  vom- 
tutor  ttuue  (Fig.  168,  t)  (ttiiiKa  vateulota). 

The  tt^ular  or  proper  tittue  of  the  tes- 
tiele  oeoupies  the  cavities  formed  by  the 
fibrous  prolongations  of  the  .mediaBtinom 
srbodyofHighmorefbyvhichitiadivided  . 
into  many  small   masses  called  Ipdwfes.. 
Hie  lobolea  (Fig.  169,  l',.l}  sre  oonoidal 
b  shape,  and  have  their  apices  directed.  xshfaTttrc^  _ . 
toward  the  posterior  border  of  thal^an,  „^1,^^^^'II 
and  their  basee  towards  it*  circnihferenoe.  •  «*"•  ">***  •»  •  »«•«  Mnmm 
The  number  of  these  lobules  or  oones  u   |iMsait«tiie.  ib*  <nt  atnoiUH 
TariovslT  stated  by  authors  at  from  860  te  <*  "-^  »>*"  *^  -»"»"  ** 

'  '  t^H^  tlw  nte,  ud  Hum  •.ban  la 

400.  Their  aise  corresponds  tO'tliat>«f  ■KtniH  wt  nbi*  <<  uh  orns. 
tb.  CTit™  fawbich  th,y  ar.  00lltMNa,.,EaCSlCi.'SI 
those  running  Aitero-posteriorly  bring  eon-  MtMB«#tiw  ndBiAnaa  uinii^ 
sequeutly  the  longest.  Each  lobule  con-  oonoiaDiuiMt  iBtraia'tnHn'bt 
rists  of  one  or  two  minute  tubules  (lemr-  w-"ii»ou>«ai»™«»"*'>ftk. 
nfflerout  tubuiet)  each  coiled  upon  itself  a  mjm^ 
great  many  times,  and  eonnected  to  the  snr* 

rounding  parts  by  vessels  from  the  vascular  tunic,  and  by  aMi^ 
quantity  of  delicate  areolar  tissue.  The  lengd^  gf  each  tflVBe, 
when  unravelled,  is  nearly  sixteen  feet,  and  of  all  (#them  together, 
aeeording  to  Monro,  aboot  five  thtnsand  feebpr  Mik  more  than  a 
taile.  ^eir  diameter  is  about  gjg  of  an  inch. 
The  seminiferous  tubules  commence  either  in  blind  extremities  or 
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loops,  and,  hnritg  become  coiled  np  ag  above  mentioned,  leave  the 
apices  of  the  cones  or  lobules  behind  in  a  straight  direction,  and 
enter  the  body  of  Highmore,  where  they  become  again  Bonievhat 
convoluted,  constituttng  what  is  termed  the  tubular  rete  (2).  In 
thia  network,  which  is  situated  along  the  posterior  border  of  the 
organ  within  the  albugineoua  coat,  the  tubes  unite  with  one  another 
to  form  about  thirty  common  ducts  called  the  efferent  ducts,  which 
perforate  this  tunic  and  its  upper  back  part,  and,  becoming  coiled 
upon  themselves,  once  more  constitute  a  permanent  mass,  named  the 
head  of  the  epididymis  (5,  5).  « 

•  The  epididymis*  (Fig.  169,  5,  6)  la  a  permanent,  elongated  body, 
flattened  from  side  to  side,  situated  along  the  posterior  border  of 
the  body  of  the  testicle,  and  covered  upon  its  lateral  surface  by  the 
visceral  layer  of  the  vaginal  sac.  Its  superior  extremity,  called  the 
head  or  greatfr  globe  (globu»  major),  rises  from  tlie  superior  part  of 
the  posterior  border  of  the  testicle,  becomes  somewhat  expanded. 

rig.  160. 


and  when  viewed  laterally  looks  a  little  like  the  crest  of  an  ancient 
helmet.     Below  the  head,  it  is  contracted  and  narrow,  and  separated 


*  From  iKi,  upoD,  and  iihvfuii,  tbe  testicle. 
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form  the  testicle  by  a  prolongation  of  the  v^Eiginal  tunic;  but  at  the 
lower  extremity  (the  smaller  globe  or  tail)  it  becomes  agvjn  enlarged, 
bat  not  to  the  same  size  as  above,  is  attached  to  the  lower  part  of 
the  posterior  border  of  the  gland  by  the  vaginal  tonic,  and  descends 
a  short  distance  below  its  lower  extremity,  to  beconA  continuous 
with  the  seminal  or  deferential  tube. 

Structure. — ^Beneath  thef  vaginal  tunic  that  invests  the  lateral 
nurfaces  of  the  epididymis,  is  an  exceedingly  thin  fibrous  expansfbn 
continuous  with  the  albugineous  tunic.  The  proper  tissue  of  the 
epididymis,  inclosed  by  this  expansion,  is  essentially  the  same  as 
that  of  the  body  of  the  testicle,  and  is  arranged  in  the  following 
manner :  The  ducts  derived  from  the  tubular  rete,  fiftaen  or  twenty 
in  number,  and  about  ^^^  of  an  inch  in  diameter,  all  perforate  the  al- 
bagineous  coat  upon  the  upper  back  part  of  the  testicle,  l^ien  diverga 
from  one  another,  and  become  separately  coiled  into^i^^iiany  little 
tabular  cones  (8, 4)  {cond'vasculosi)^  from  six  to  eight  lidfe  in  lengt)}^ 
the  bases  of  which  form  the  free  border  of  the  greater  globe.  Alotfg 
this  border  the  tubes  from  the  several  cones  successively  unite,  from 
above  downward,  to  form  a  single  duct  called  the  ecmal  of  the  epi- 
iidymUj  which,  becoming  many  times  coiled  upon  lA^pUi  constitutes 
the  remaining  part  of  the  epididymis.  From  t^  lowe^^xtremity  of 
the  tail  or  smaller  globe,  the  canal  is  unravelled,  tcfms  upward, 
and,  aaoending  along  the  posterior  border  of  the  organ,  takes  the 
name  of  the  seminal  duct  or  deferential  tube  {va%  deferen%).  The 
length  of  each  tube  composing  the  cones  of  the  greater  globe  is  six 
or  eight  inches;  their  diameter,  however,  gradually  decreases  from 
the  time  they  leave  the  tei^ticle,  and  the  common  duct  or  canal  of 
the  epididymis,  which  they  unite  to  form,  is  bat  little  larger  than 
the  first  part  of  one  of  these  efferential  ducts.  The  length  of  this 
canal,  when  uneoiled,  is  over  twenty  feet;  its  diameter,  at  first 
about  7>0  jof  an  inch,  becomes  even  less  in  the  tail  of  the  epididymis, 
but  again  enlarges  toward  the  commencement  of  the  deferential 
tube. 

The  walls  of  the  seminiferous  tubnlea  and  efierential  ducts  consist 
of  two  coats,  an  external^  of  a  grayish  semi-transparent  appearance, 
possessed  of  considerable  strength  and  elasticity,  and  oomposed  of 
fibro-elastic  tissue  ;  and  an  internal^  a  delicate  mnoiea  membrane, 
with  a  squamous  epithelium,  whose  cells  contain  | granular  substance, 
and  are  supposed  to  secrete  the  seminal  fluid. 

The  PEFERENTIAL  TUBE  {voB  deferens^  seminal  duct)  is  the  con- 
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tinuation  of  the  canal  of  the  epididymis.  Commencing  at  the  tail 
of  the  epidi^jrmis,  it  makes  a  short  turn  and  ascends  in  a  serpentine 
manner  along  the  posterior'  border  of  the  organ,  but  is  separated 
from  it  by  the  bloo^fVessels  of  the  testicle.  Opposite  the  greater 
globe  it  becomes  straight,  enters  the  spermatic  cord,  and  ascends  in 
connection  with  the  spermatic  artery  and  veins  to  the  external  abdo- 
minal ring,  and  through  the  inguinal  eanal ;  at  the  internal  ring  it 
leftres  the  spermatic  TVMels,  turns  suddenly  downward  and  inward 
beneath  the  .peritoneum  and  around  the  epigastric  artery,  crosses 
the  external  iliac  veiaels,  and  having  gained  the  side  of  the  bladder, 
curves  over  toward  the  base  of  this  organ,  which  it  reaches  upon  the 
inner  side  o£  tfie  entrance  of  the  ureter.  At  the  base  of  the  bladder 
it  is  directed  forward  and  inward  along  the  innlsr  side  of  the  oorre* 
•ponding  s^Mlunal  veade,  approaching  its  fellow  of  the  opposite  side, 
and  havi|ijj|mrly  reached  the  base  of  the  prostate  gland,  unites  with 
ti|6  duct  froM  the  vesicle  to  form  the  common  seminal  or  ejaculatory 
jhict  (Fig.  162,  7),  which  perforates  the  prostate,  and  opens  sepa- 
rately by  a  minute  orifice  upon  the  side  of  the  little  recess  called 
the  pocular  sinus,  formed  upon  the  summit  of  the  urethral  or  gallina- 
ginous  crest.  « 

It  is  cylindrical,  |nd  so  firm  and  hard  that  it  may  be  easily  felt 
through  the 'skin,  and  separated'  from  the  other  constituents  of  the 
spermatic  cord.  Its  length  is  nearly  two  feet,  and  its  diameter  not 
more  than  j\  of  an  inch,  exc^t  two  inches  of  its  terminal  extremity, 
which  is  slightly  enlarged.  The  diameter  of  its  canal  is  not  mom 
than  one-fourth  of  a  line,  but  its  walls  are  dense  and  strong,  and 
about  one-third  of  a  line  thick,  except  at  the  dilated  part,  where  thej 
are  thinner,  and  th^^anal  correspondingly  larger. 

The  deferential  tube  is  covered  externally  by  a  thin  oelliilar  sheath, 
but  its  great  thickness  anil  strength  are  due  to  thi  subjaooit  coat, 
which  is  dense  and  firm,  of  a  grayish  yellow  color,  and  coBiposed  of 
fibres  which  are  mostly  longitudinal,  and  similar  to  those  of  ordinary 
yellow  elastic  tissue.  Its  interior  is  lined  by  a  delicate  mucoaa  OMm- 
brane,  of  a  pale  color,  marked  by  numerous  fine  longitudinal  ridges, 
and  covered  by  a  columnar  epithelium.  In  the  dilated  portion  ttoe 
are,  in  addition  to  the  longitudinal  ridges,  transverse  folds  wUeh 
give  to  the  aorface  a  sacculated  appearance. 

The  aberrant  du^  (ms  abe^ns)  (Fig.  169,  7)  is  a  narrow  blind 
tube  about  three  inches  long,  situated  among  the  structures  of  the 
lower  part  of  the  spermatic  cord,  and  extending  in  a  tortuous  manner 
along  the  posterior  border  of  the  epididymis  to  the  commeBoement 
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of  the  deferential  tube.  Its  superior  extremity  is  closed,  bnt  below 
it  communicates  with  the  canal  of  the  deferential  tube,  of  which,  in 
faoti  it  is  a  mere  diverticulum.     It  is  frequently  wanting. 

The  SEMINAL  VESICLES  {vm&lUm  iemindUi)  (Fig.  162)  are  two 
oblong  membranous  reservoirs  of  the  seminal  fluid.  They  are  situated 
Qpon  the  under  surface  of  ^e  bAe  of  the  bladder,  and  extend 
from  near  the  terminations  of  the  ureters,  alSbg  the  outer  boundaries 
of  the  vesical  trigone  of  the  prostate  gland.  They  are  about  two 
inches  long,  half  an  inch  broad,  and  separated  ftom  each  other  about 
two  inches  at  their  posterior  extremities ;  but  they  converge  from  be- 
hind forward,  and  terminate  anteriorly  in  a  small  duct,  which  joiBs  the 
deferential  tube  to  form  the  ejaculatory  or  oommon  seminal  duct. 
They  are  closely  connected  to  the  bladder  bj  a  reflation  of  t)io 
pelvic  fascia,  and  are  in  relation  behind  with  the  anternik  tarface  of 
the  rectum.     The  deferential  tubes  pass  along  their  inndr  bordert  . 

When  the  fibrous  oovering,  which  the  seminal  vesicles  derive  from 
the  pelvic  fascia,  is  removed,  they  present  the  appearance  of  convo- 
lutions. These  may  be  dissected  apart,  and  each  sac  will  be  then 
found  to  consist  of  %  membranous  tube  four  to  six  tehes  long,  and 
aboat  a  quarter  of  an  inch  in  diameter,  many  times  folded  upon  itself, 
and  terminating  posteriorly  in  a  blind  extremity,  near  which  may 
sometimes  be  seen  one  or  more  divertioola  passing  off  to  the  distance 
of  an  inch  or  two,  and  ending  inthft  same  manner. 

Structubb. — The  structure  of  the  seminal  veitcles^is  similar  to 
tbat  of  the  deferential  tube,  bal  their  caliber  is  much  greater,  amd 
the  lining  mucous  membrane  is  marked  by  numerous  delicate  ridges, 
mclosing  small  interspaces  like  thost  found  upon  the  interior  of  the 
gall-bladder,  bat  much  finer.    Its  epithelium  is  squamous. 

The  dm^  of  each  seminal  vesicle  proceeds  from  the  anterior  extre- 
mit]gof;.dia  organ;  it  is  short  and  narrow,  and  joins  the  deferential 
tabOi  JMilt  the  base  of  the  prostate  gland.  The  camman  nminal  or 
^MtuiUofy  dtiet,  formed  by  thi*  imion,  enters  the  back  part  of  the 
proatelo.  gland,  runs  forward  and  upward,  apprOachesKits  opposite 
fldloWy  «nd  the  two,  lying  side  by  side,  open  by  small  seplirate  ori- 
j|eap  in  the  prostatic  portion  of  the  urethra,  either  in  the  bottom  or 
|mM  the  sides  of  the  little  depression  (pocular  sinus),  situated  upon 
Aa^innnmit  of  the  gallinaginous  crest.' 

Vessels  and  Nervh  of  the  Testicles,  and  their  Excrbtort 
AppaIOIVus. — The  special  artery  of  the  testicle  is  the  tpermatiej 
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which  originates  from  the  abdominal  aorta  and  descends  behind  the 
peritoneum  to  the  internal  abdominal  ring,  and  then  through  the 
inguinal  canal,  forming  one  of  the  constituents  of  the  spermatic  oord. 
Near  the  testicle  it  divides  into  numerous  twigs,  some  of  which  are 
distributed  to  the  epididymis,  but  most  of  them  perforate  the  albu- 
gineous  coat  along  the  posterior  border  of  the  organ,  an4  form  that 
delicate  network  called|  bj  Sir  Am  God|fer,  the  vascular  tmiic.  From 
this  network  minute  oiftets  proceed  along  the  fibrous  beams  (trabe- 
cular) to  be  distributed  to  the  seminiferous  tubules. 

The  deferential  Mbe  is  supplied  by*  a  very  remarkable  delicate 
arterial  twig  called  the  defererUuU  artery^  which  comes  from  the 
superior  vesical,  a  branch  of  the  internal  iliac,  and  follows  the  tube 
from  the  pelvis  as  far  as  the  testicle. 

The  spermatie  vetn*  leave  the  testicle  and  epididymis  by  the  side 
of  the  oar|Mponding  branches  of  the  spermatic  artery,  ascend  the 
sptrmatio  cord  in  a  very  tortuous  manner,  and,  gradually  uniting 
with  ene  another,  form  two  main  tronks,  which  enter  the  abdomen 
through  the  inguinal  passives,  and  in  their  turn  unite  to  form  a 
single  trunk.  The  right  opens  into  the  ascending  cava^  and  the  left 
into  the  iienahvitin  of  the  same  side.  These  vejiia  are  very  liable  to 
become  enlarged  and  varicose,  particularly  those  of  the  left  side, 
constituting  the  disease  known  as  varicocele. 

Th0  lymphati€9  of  the  testicles  accompany'  the  spermatic  artery 
and  veiBy  and  terminate  in  the  ^^phatic  glands  in  the  lumbar  region 
of  the  abdoOten.  * 

The  lurves  of  the  testicle  are  for  the  most  part  branches  of  the 
hypogastric  plexus,  and  belong  th|^fore  to  the  qrmpathetio  system, 
but  that  it  receives  filaments  ft%m  the  cerebro-spinal  system  also,  is 
amply  proved  by  th0  great  pain  experienced  whto  the  oigan  is  se- 
verely pressed.or  otherwise  injured.  ^ 

The  seminal  vesicles  receive  arterial  twigs  from  the  ▼saifd  f^rte- 
ries,  which  are  accompanied  by  oorreaponding;^  veins.  TUfj^Qpt^ves 
are  derived  from  the  hypogastric  plnns.  -  '."^  -  > 
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The  ge&AradTe  organs  of  the  fenwle  u*  tomnLonlj  dirlded  iqto 
external  and  internal.  The  eactemai  compriie  a  number  of  {M^li 
nnder  the  general  name  of  nlra :  the  internal  are,  the  "nfg^ 
tttenu,  Fallo]^||fM[kwfl,  and  oraries.,  Thefoimer  should  i^pO)* 
examined.  « 

DiBSKTioif^Draw  the  rabjeet  to  the  end  of  the  UUe,  flex  and  lepamta 
the  lower  axtrsmilja^jpd  make  free  use  of  soap  sod  walih 

Aw   ^T  ♦. 

The  tl^f^LTA,  In  its  general  aoceptalion,  compriaefl  ul  the  ex- 
ternal female  organs  of  generadon,  seen 
in  an  ordinary  examination  vhea  the-  rig.  dO- 

thighs  are'lliflely  separated.  Ita  yrin- 
npal  dirisimk  are  the  mens  generis, 
lalna,  clitoris,  nvmphie,  and  petineain. 
The  wunu  Venetit  (Fig.  170),'%  the 
romded  emineno^  sitoated  in  frodt  of 
the  pDbi%»boTe  the  genital Yssnre,  and 
eovereAWthe  adult  With  Air,  which  is 
$ai'l  b;  a  FtciicIi  anatOlfflt  ft  ^  more 
ourly  in  married  wodfetoiluia  In  Tfagina.  ,    ^ 

The  eleviit  ion  !»  <lae  in  part  lJ^  pro-      _.___ '',  _    ^  ,  „,_^ 

jtctinn  or  the  boaes  at  the  pnen  sym-    itUna.  a  Riaw^ui^  «.  cumck, 

ph,.ii,  bo.  »Bi„ijto .  thick  i.yn  of  irt,':s,::"'fc^:i 

SuboDtancoitS      nilipoee     S^tlHsllllll.      re-      t^~    T.  fVM^»nmiiH rf  tb« n^tm. 

laarkaMc  f.ir  its'den^,  and  lBtim|(e    *i^^M^i\.  JwH^'^' 

*  If  ^  sfllgeot  wbitf  Ae  •tudent  fs^eagaged  in  diMcetiag  ii  a  male.W 
waif  pan  erar  Ibis  Modait^ntod  to  tha  female  pehU  aod  organi  of  (eaai*- 
tlo>,|M  piDoeed  to  tbe^if^Metion  of  ths  thmU  and  airrw  of  the  pelria 
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attachment  to  the  tnbjacent  parts.     The  labia  {iabia  m^'ora)  are 
the  two  large,  ronDded  folds  of  integument,  that  form  the  iiMi|iDt 
or  lipt  of  the  genital  fissure.     They  are  thick  and  promtMiFb 
*        front,  bnt  become  thinner  as  thejy  pasa  backww^  and  naite  in 
front  of  the  perineum  by  a  little  umeuntic  fold)  called  the  potterior 
^      eommUiure  or  the  fovrehettef  whitA .  is  ^H^wa^j'  Uoerated  in  first 
parturitions.    The  outer  sorfaA  of  aloh  Up  is  formed  by  intego- 
ment  continooua  with  titat  of  the  thighs,  and  is  eorered  irith  hair; 
the  internal  it  more  of  a  mwxms  natare,  smooth  and  moist,  and  in 
contact  with  that  of  the  oppoiita  side.    IhIrP^  between  the  cuta- 
Pt,  neous  and  mucous  coverings,  and  fonnin^Vp  internal  stracture  of 

ibe  labia,  is  a  quantity  of  firm  adipoae  siifitanoe,  a  few  fibres  of 
yellow  elastio  tissue,  and  nnmerona  small  tmiuA  and  nerves.  Within 
the  posterior  oommiesl*e,  and  in  ft«nt  of  -the  oommeneement  of  the 
4  il^^oA,  is  a  imooth  nrfb«e  sli^tlj  exoavftted,  named  the  navicular 
fatlL'r  Upon  the  inner  suifluse  of  the  labia  ar^wo  smaller  folds, 
fooni  of  mucous  membrase,  incloaing  a  little  eqP|VKliBBtie.  niese 
are  Ae  nymphae  or  lesser  labia.  They  commence  witltin  the  anterior 
angle  of(  the  genital  fissure  by  two  little  (bids,  sitoatt^j^ne  in  front 
of,  and  the  othtr  behind  the  elitoris,  and  soon  iMj^ming  anite  broad, 
and  desoutding  backward,  they  gradually  sabsi^vr  BpM|B*t  ^foa 
the  mncoos  surfaee  of  the  labia.  They  vary  greatly  iq^u  in  different 
individials^  ire  i^tively  larger  is  infants  than  in  adnlts.  In  some 
pf  the  iMioB  races,  particularlf  tiie  Hottentots,  thMLwe  said  to 
att^  jin  enoMDUB  magnltade,'4ianAuig  down  in  front«i-the  thighs 

Tne  etitoririB  a  small  reddieb-lq^ng  process,  t|N7  maoh  like  the 
Vnla,.^tuat^  abflht  hAf  an  inflh  within,  and  ooujealed  by  the>n- 
teritv  ^ctM  or  eo^issore  of  tiie  Isbia,  and  ioelosed  by  the  two 
commeno^g  folia  of  tBk  nymplue,  whidt  aomf  ^es  fonB&K  partial 


cof^i^g  or  prepuce  for  it  It  is  the  ttovoologae  of  the  penis,  and 
con^ts  of  two.small  cavernous  bedieijplaeed^^c  by  si<le,  and  at- 
tached to  the  rami  of  the  pubis  byjMMrwpendihg  divergent  roots  or 
miHJFnascle 


4 


elitoru.  *J||U  intemal^tmctnre  is  precisely  similar  to  that  of  tb) 
cavemoils  bodies  of  ihe  penis,  and  '   ~ 

Its  external  si   '' 

markftbly  sensitive.     ^^ , t^wf 

^  said  to  possess  also  a  stmotoftf'  at  its  finlgmLfemi^  Dene||h  tiie 
nncous  membrane,  analogons  to- the  giant  4l9^^  <^  ^^  P 
^t  that^it  is  not  perforated  by  the  nrethtlF 


f  ihe  penis,  and  possMWS  some  erectile  properti^dE 
e  is  oueredjty  hiotM'  m|abraD»,  which  is  t^| 
.     TyToliMb,  In  additj^Muts  cavernous  bo ' 


FEMALE  ORGANS  OF  GENERATION.  891 

About  half  an  inch  behind  the  clitoris,  and  'just  in  front  of  the 
pr^gaeting  ridge  formed  by  the  commencement  of  the  vagina,  is  the 
eiterftal  orifice  of  the  urethra.  Its  circumference  is  slightly  raised 
and  puckered.  It  is  small,  always  closed  except  during  micturition, 
and  if  a  probe  is  introduced,  will  be  found  to  lead  upward  and  back- 
ward. Upon  eaolKtidenqlHhe  dpening  mi^y.bft  seen  a  minute  fora- 
men, which  is  the  mouth  of  a  small  duct,  coming  from  the  corre- 
sponding gland  of  Bartholine,  hereafter  to  be  examined.  The' smooth 
Bpace  between  the  asternal  orifice  of  th^  urethra  and  the  clitoris,  is 
called  the  veHibule* 

By  separating  thtf  flbifty  the  entrance  to  tl^  vagina  will  be 
brought  into  view.  It  is  large,  oval  ia  an  antero-posterior  dir^ 
tion,  and,  in  the  virgin,  is  occupied  and  partially  closed  by  a  deli- 
cate crescentic  or  circular  fold  of  the  mucous  membrane,  called 
the  hymen.  The  development  of  the  hymen  difiers  in  different 
individuals,  and  is  sometimes  almost  entirely  wanting.  When  fca- 
sent,  it  is  gengiaBg^  weak  and  easily  ruptured,  and  hence  it  readily 
gives  way  in  the  first  coition,  but  its  ori^nal  situation  is  marked  ly 
numerous  liiHe  fungi-like  remnants,  called  myrt\f&rm  carunelet. 

The  perineum  in  the  female  is  a  pyramidal  or  wedge-shaped  space, 
situated  fiiween  the  lower  extremity  of  the  vagina  and  the  rectum, 
and  occupied  ^principally  by  areolar  tissue,  fat,  and  bloodvessels. 
Its  base  (to  which  alone  students  are  apt  to  think  the  name  ^perineum' 
limited)  aeparates  the  vulva  from  the  vagina,  is  covered  by  smooth 
skin,  and  measures  about  an  inch  in  an  antero-posterior  direction. 
The  term  po$terior  perineum  is  sometimes  applied  to  the  spaee  be- 
tween the  anus  and  coccyx. 

Dissection. — Remove  the  skin  and  subjacent  adipose  subetance  formins 
the  labia,  and  from  the  perineum  as  for  back  as  the  point  of  the  coccyx,  and 
the  following  muscles  will  be  brought  into  view. 

1.  The  ephincter  of  Hh  vagina  (Fig.  171,  1,  2,  6),  is  an  elliptical 
niuaele  surroonding  the  commencement  of  the  vagina,  and  consists 
of  two  lateral  halves,  which  unite  behind  in  the  median  raphd  of  the 
perineum,  and  infronty  upon  the  sides  of  the  clitoris  and  lower  part 
of  the  pubic  symphysis. 

Use. — To  close  the  entiance  of  the  vagina. 

2.  The  XBANSVERM  PERINEAL  MUSCLE  (5),  Small  and  indistinct, 
arises  on  each  side  from  the  corresponding  ramus  of  the  ischium,  afli 
is  inserted  into  the  side  of  the  sphincter  of  the  vagina.         ^ 


/. . 


t,  4.   Rnelur  or  tha 
KIcTMOrnrthiuiu.   8.  EdgoaKlii  grMlgluIoii  tniu 


3.  The  EPHIKCTER  OF  THE 
JKCB  19  Dot  unlike  the  spbino- 
ter  of  the  Tagina,  only  smaller, 
and  precisely  similar  to  the  cor- 
responilJDg  muscle  in  the  male^ 
It  is  eHiptictl,  and  consists  of 
two  lateral  halves,  which  are 
continuous  in  front  vitli  the 
posterior  extremity  of  the 
Bphin«t«r  of  the  vagina,  and 
attaCffid  behind  to  the  point 
of  the  coccyx. 

Uee.^ — To  close  the  anus. 

Dissection. — Remove  the  two 

linttera,  and  the  tninsv 

inciil  muscles,  and  the  lower  snr- 

t&ce  -^f  thu  ^plftee  muscle  of  the 

nnng,  and  the  erectile  tissue  of  tlie  vngiua,  called  thS  iKiltli  of  the  vagioa, 

will  tie  brought  into  view. 

The  ELEV.1T0R  MusciiB  OF  THB  ANUS  is  like  tbnt  found  in  the  male, 
except  that,  besides  being  inserted  into  the  side  of  the  lowAvtremity 
of  the  rectum,  it  is  also  inserted  into  the  side  of  thejQoinmencement 
of  the  vagina. 

The  BULBS  OF  TEE  VAOiKA  [hulbi  vestibuli),  arc  tira  elongated 
ovul-shaped  bodies  about  an  inch  in  length,  consisting«  a  network 
of  veina  inclosed  in  a  fibrous  envelop,  and  situated  one  on  each  aide 
of  the  commencement  of  the  vagina.  They  are  each  attached  above 
by  a  pointed  extremity  to  the  corresponding  root  of  the  clitoris  and 
ramus  of  the  pubis,  covered  internally  by  the  mucous  membrane 
lining  tho  sides  of  the  vulva  behind  the  nympha,  and  embraced  ex- 
ternally by  the  aphinctor  of  tbo  vagina.  ^They  are  considered  as 
analogous  to  the  bulbous  portion  of  the  penis,  and  communicate  with 
nearly  all  the  surrounding  veins,  especially  the  vaginal  plexus,  uid 
dorsal  vein  of  the  clitoris. 

The  ffla^ih  of  BarthoUne  are  two  reddish-looking  bodies  about 
tho  size  of  a  small  bean,  situated  one  upon  each  side  of  the  com- 
mencement of  the  vagina  behind  the  superior  extremities  of  its  biilbe, 
and  between  the  mucous  membrane  and  ischio^cavernous  muscles  of 
t^  clitoris  (ereclorei  cUtoridis).  They  are  analogous  to  Cowper's 
glands  in  the  mule,  and  each  is  provided  with  a  long  narrow  duct. 
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tbat  opens  behind  the  npper  extremity  of  the  njmphae  near  the  ori- 
Sm  of  the  urethra. 

Vessels  and  Nerves  of  the  Vulva. — The  mens  veneris  and 
labia  are  supplied  with  blood  by  the  two  external  pudic  arterieSy  which 
come  from  the  femoial  just  beloW  the  crural  arch.  The  deeper  parts 
receive  branches  from  the  internal  pudie  on  each  side.  The  vein$ 
are  very  numerous,  and  constitute  upon  the  sides  of  the  commence-' 
ment  of  the  vagina  die  two  erectile  masses  or  bulbs  just  described, 
which,  with  a  comparatijrsly  krgef  tnhk  upon  the  anterior  surface  of 
the  clitoris,  called  the.  tohuA  veia  of  this  organ,  pass  backward  to 
the  vaginal  plexuses,  and  ultimately  terminate  in  the  internal  iliao 
veins.  The  obturator  vein  eollects  the  blood  6y  numerous  anastomos- 
ing branches  from  the  mens  veneris,  and  labia,  and  passing  backward 
and  outward  through  the  obturator  foramen,  terminates  in  the  inter- 
nal iliac.  The  nerve$  of  the  vulva  are  branches  of  the  hypogastric 
plexus  which  accompany  the  bloodvessels.  It  also  receives  filaments 
from  the  genito-crural  tnd  fourth  lumbar  nerve,  which  is  distributed 
to  the  mens  veneris  and  labia,  and  from  the  internal  pudic,  which 
last  is  said  to  send  a  considerable  branch  to  the  clitoris.  The  lym- 
phatiet  aooompany  the  vessels  and  terminate  in  inguinal  and  lumbar 
glands. 

Dissection. — ^Dissect  the  soft  parts  from  their  connectioos  with  ramus  of 
the  ischium  and  the  pubis  of  the  right  side,  cut  through  the  pubic  symphysis, 
detach  the  omns  of  the  pelvis  from  the  right  wall  of  this  cavity  and  pushe 
them  over  to  tne  left;  next,  divide  the  right  common  iliao  vessels,  sacral  plexus 
of  nerves,  pyriform  muscle,  and  corresponding  sacro-ischiatic  ligament,  and  by 
forcibly  sciwnting  the  thighs,  tear  the  right  ilium  from  the  sacrum.  The 
object  of  this  procedure  is  to  get  a  profile  view  of  the  pelvic  organs,  which  are 
thus  left  in  the  concavity  formed  by  the  sacrum  and  left  innominate  bone. 

Trim  the  loose  ends  of  the  muscles,  skin,  and  other  structures  from  the 
side  of  the  section,  and,  baring  sponged  the  parts,  examine  the  disposition  of 
the  pelvic  portion  of  the  peritoneum. 

The  PERIMNEUM  (Fig.  172)  descends  from  the  posterior  wall  of 
the  abdomen,  upon  the  front  and  sides  of  the  rectum,  to  within  three 
or  four  inches  of  the  anus,  is  then  reflected  forward  to  the  back 
part  of  the  vagina,  the  upper  third  of  which  it  covers,  and 
thence  ascends  upon  the  corresponding  surface  of  the  neck  and  body 
of  the  uterus.  From  the  fundus  of  the  uterus  it  is  continued  down 
upon  its  anterior  surface  as  low  as  the  neck ;  here  it  passes  forward 
to  the  bladder,  the  posterior  surface  and  summit  of  which  it  invests, 
and  reaches  the  anterior  wall  of  the  abdomen  just  abovj^«th#  pubis. 


DrsSiCTTOsa- 


V-mm  th«  Mem  if  ifae  iicrth.  ir  is  ndeeted  at  m  Ae  Iitu'il  vaOi  4f 


^S^ani«)U«,  which  %Tt  t»ch  divided  sbove  isto  three  vmuir  Mil, 
difffging  from  the  enperior  an^  of  the  ntervs,  aad  iueluuBg  the 
amitrwT  one,  the  nnitid  Hgament  of  the  atem;  the  iMJI^  tike  Fftl- 
kpin  tube  ;  m&d  the  fio$Uriory  the  ontj. 

IhMifTimi, — ^Remove  the  peritanenm  fron  the  kA  bleni  wall  of  tk 
ydvii^Bnd  the  tM/oK./(uda  win  be  Iboad  diapoeed  107  nradb  MHiimtlw 
IMie;  Ite  T«tic«]  lejer,  bmrerer,  efler  eeten^tfie  niwrNr  miftee  of  tk 
elevetnr  mnselM  of  toe  uiiu,  m  reflected  npoo  ne  exienar  of  the  Tibiae  ai 
well  M  opMi  the  neck  of  the  bladder.  Betnore  tiiie  lajer  0C4M  &■■■,  aod 
the  devalnr  nf  iht  oniu  will  be  foand  to  correqMi^  to  that  01  the  nale  is 
mtsry  partictilar,  except  that  between  the  •eS  of  the  bUddor  and  the 
reettim,  iC'b  inierted  into  the  lateral  wall  of  the  vagina.  Next,  exaniiM  ibe 
directirmaodrelationaof  therectamaod  bladder,  and  then  the  internal orguu 
of  gowration. 

The  reetum  {bllows  the  same  conrse  aa  in  the  wale,  bat  ita  re- 
UtJoni  are  different.  Thus,  it  ia  here  separated  from  the  poaterior 
■nrfnoe  of  the  nterus  and  npper  third  of  the  vagina,  by  the  poa- 
ttrior  wUAwtf  of  the  peritonenm,  which  often  contains  a  ooil  or 
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two  of  intestine ;  in  the  lower  part  of  its  extent  it  is  separated  froit 
the  yagifia  by  the  perineum,  which,  as  already  described,  is  a  pyra- 
midal or  wedge-shaped  space,  its  base  presenting  below,  and  occupied 
by  adipose  and  areolar  tissues,  and  numerous  veins. 

The  bladder  in  the  female  is  situated  between  the  uterus  and  vagintf 
behind,  and  the  pdbis  in  front,  and,  on  account  of  the  comparative 
narrowness,  of  the  internal  between  these  parts,  is  flattened  antero- 
posteriorly,  so  that  its  transverse  diameter  is  the  greatest ;  but  if 
dissected  from  its  attachments  and  inflated,  it  becotnes  ovoidal,  with 
its  axis  directed  downward  and  backw^urd.  Its  anterior  and  lateral 
surfaces  and  summit  correspond  to  the  same  parts  as  in  the  male, 
but  its  poBterwr  sutfaeey  covered  throughout  with  peritoneum,  is  in 
relation  with  the  anterior  surface  of  the  uterus  y  its  base  is  connected 
by  areolar  tissue  to  the  upper  part  of  the  anterior  wall  of  the  vagina. 
Its  structure  is  the  same  as  in  the  male. 

The  urethra  in  the  female  is  simply  a  continiiation  of  the  neck  of 
the  bladder.  It  is  about  an  inch  and  ^  half  long,  commences  in  front 
of  the  base  of  the  bladder,  passes  downward  and  forward  beneath  the 
pubic  symphysis,  and  is  imbedded  in  the  anterior  wall  of  the  vagina. 
It  perforates  the  perineal  fascia  or  triangular  ligament,  and  opens 
within  the  vulva  just  in  front  of  the  projecting  edge  of  the  com- 
mencement of  the  vagina,  and  about  half  an  inch  below  and  beneath 
the  elitoris.-  It  is  somewhat  curved  in  its  course,  the  concavity  pre* 
aenting  upward,  and  forward  ;  it  is  held  in  its  position  by  the  reflec- 
taon  of  the  pelvic  fascia  forming  the  anterior  ligaments  of  the  blad- 
der, by  the  deep  perineal  fascia,  and  by  its  connection  with  the 
vagina.  It  consists  externally  of  condensed  areolar  tissue  and  plexi- 
form  veinSi  surrounded  by  muscular  fibres  similar  to  the  compressor 
Biiiscle  of  the  membranous  portion  of  the  male  urethra ;  and,  inter^ 
nmttjfj  of  a  mucous  membrane  continuous  with  that  of  the  bladder. 
Ill  its  ordinary  state,  it  readily  admits  an  instrument  two  or  three 
in  diameter,  and  is  remarkable  for  its  great  dilatability. 


«i.; 


THE  VAGINA.  4 

« 

The  vagina  (Fig.  172)  is  the  membranous  canal  extending  from 
the  vulva  to  the  uterus,  and  serves  for  the  passage  of  the  menstrual 
fluid  and  foetus.  It  is  situated  mostly  within  the  cavity  (^  the  pelvis, 
the  axis  of  the  lower  part  of  which  it  accurately  follows,  and  is, 
therefore,  directed  from  the  uterus  downward  and  forwa^  describ- 
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ing  a  curve  witli  the  concavity  preaentiog  upward  and  forward.  In 
coiisequence  of  its  curved  form,  its  length  is  greater  along  its  poste- 
rior than  its  anterior  wall,  the  former  measuring  five  or  six  inches, 
and  the  latter  only  ahout  four.  It  is  cyhndrical  when  distended,  but 
in  its  ordinary  empty  condition  its  anterior  and  posterior  walls  are 
in  contact.  Owing  to  this  fact,  and  its  great  dilatability,  it  cannot 
be  Baiil  to  have  any  fixed  diameter ;  but  its  entrance  or  commence- 
ment is  the  narrowest  part. 

Relations. — The  vagina  is  in  relation,  in  front,  with  the  base  of 
the  bladder  and  urethra,  to  both  of  which  it  is  closely  attached,  the 
latter  being  imbedded  in  its  structure.  Behind,  it  is  separated  from 
the  rectum  above  by  the  posterior  cul-de-«ac  of  the  peritoneum,  and 
in  its  lower  two-thirds  by  the  perineum,  which  increases  in  thickness 
from  above  downward.  Lateralli/,  it  is  connected  for  a  little  way  to 
the  lower  part  of  the  broad  ligaments  of  the  uterus,  below  which  it 
gives  insertion  to  a  part  of  the  elevator  muscle  of  the  anus,  and  still 
lower  down,  it  is  surrounded  by  ce I lulo- adipose  tissue  and  a  large 
plexils  of  veins.  Its  superior  extremity  embraces  the  lower  part  of  the 
neck  of  the  uterus,  reaching  a  little  higher  behind  than  in  front,  so 
that  the  circular  trench,  formed  between  the  two,  is  somewhat  deeper 
in  the  hitter  situation  than  in  front.  'The  inferior  extremity  or  mouth 
of  the  vagiua  has  been  already  observed  to  bean  oval  opening  situated 
behind  the  vulva ;  its  circumference  is  marked  by  the  myrtiforra 
caruncles,  and  partially  closed,  in  the  virgin,  by  the  hymen. 

Stkocture. — The  interior  of  the  vagina  is  lined  by  a,  mucous 
membrane,  the  free  surface  of  which  presents,  in  the  median  line,  two 
longitudinal  folds  or  bands,  one  upon  the  anterior,  and  the  other 
upon  the  posterior  wall,  called  the  columnt  of  the  vagina,  between 
these  columns  the  membrane  is  thrown  into  numerous  transverse 
folds,  technically  called  the  rugae,  which  are  most  abundant  near 
the  lower  extremity,  and  gradually  disappear  in  the  direction  of  the 
uterus ;  they  are  very  prominent  in  young  virgins,  but  we  partially 
effiiced  in  women  who  have  borne  children.  The  surface  of  the 
membrane  is  soft,  and  kept  coastanlly  moist  by  the  secretions  of  the 
mucous  glands  imbedded  in  its  structure,  which  are  particularly  nu- 
merous near  the  nock  of  the  uterus.  It  is  covered  by  a  squamous 
or  tesselate  epithelium. 

Exterior  to  the  mucous  lining  is  a  layer  of  spongy-looking  fibro- 
areolar  tissue,  abounding  in  fibres  like  those  of  the  dartos  layer  of 
the  scrotum  ;  it  is  thickest  \i^  the  neighborhood  of  the  urethra,  and 
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thinnest  slong  the  posterior  witU.    External  to  this  layer  the  veins 
form  un  intricate  network,  called  the  voffinal  pkxvt. 

The  arteria  of  the  vagina  are  sm^l  hnt  nmnerons ;  they  are 
bnncheB  of  the  internal  iliao,  vesical,  internal  padie,  and  nterine. 
The  veJiw  and  fymphatiet  OMrespond,  the  former  forming  the  plexus 
above  mentioDed.  The  tuna  are  principally  derived  from  the  hypo- 
gastric plexus  of  the  sympathetic  system,  hut  also  from  the  fourth 
saCTtl  and  the  pndio  nerves,  belonging  to  the  oevebro-spiDa)  system. 


THI  DT8B08, 

Th«  atenu  or  wmnb  ia  a  flattened  pear-shaped  organ,  with  its 
large  extremity  presenting  upward,  situated  io  the  earity  of  the 
pelvis,  between  the  bladder  and  rectum.  The  direction  of  its  long 
axis  is  downward  and  ba^ward,  corresponding  to  the  axis  of  the 
■■perior  strait  of  the  pelvis;  it  forms,  with  the  axis  of  the  body 
above,  an  angle  of  abo6t  forty-five  degrees.  Li  adult  virgins,  it 
measures  from  2(  to  3  inches  in  length,  1}  to  fi  indtes  in  breadth  at 
its  broadest  part,  and  nearly  one  inch  in  thickness  ;  it  weighs  from 


Hf.  178. 


one  to  1}  OS.  In  young  children  it  ia  very  small,  but  is  rapidly  de- 
veloped about  the  age  of  puberty,  and  becomes  enormously  enlarged 
during  gestation.  After  parturition  it  rapidly  diminishes,  but  never 
regains  entirely  its  virgin  smallness,  or  exact  shape ;  so  that,  by  a 
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little  experience,  it  can  be  readilj  oscertaineii  in  a  poBt-mortent  ex- 
amination from  this  circumstance,  independent  of  any  other,  whether 
the  organ  has  ever  been  impregnated. 

An  estamination  of  the  exterior  of  the  uterus  will  discover  a  little 
below  its  middle  a  slight  constriction,  which  corresponds  to  s  narrow- 
ing of  its  internal  cavity,  and  divides  the  organ  into  a  body  and 
neck. 

The  bodt/,  looked  at  either  from  before  or  behind,  presents  a  tri- 
angular outline;  it  therefore  has  three  borders,  three  angles, 
and  two  surfaces.  The  superior^  border  or  fundus  rests  upon  a 
level  with  the  superior  strait  of  the  pelvis;  it  is  convex  both 
antero-poateriorly  and  transversely,  smooth,  covered  by  peritoneum, 
and  in  contuct  with  the  small  intestines.  The  lateral  borders  or 
tides,  which  are  neorly  straight  or  slightly  concave,  incline  toward 
each  other  from  above,  and  give  attachment  to  the  broad  ligaments. 
The  superior  angles,  formed  by  the  union  of  the  superior  and  lateral 
borders,  are  rounded,  and  give  attachincnt  on  each  aide  to  the  round 
ligament,  Fallopian  tube,  and  ligament  of  the  ovary,  in  the  order, 
from  before  backward,  in  which  they  are  here  mentioned.  The  in- 
ferior angle  is  continuous  with  the  neck.  The  anterior  sorface  is 
slightly  convex,  covered  by  peritoneum,  and  in  relation  vith  the 
bladder.  The  posterior  surface  is  more  convex  than  the  anterior, 
also  covered  by  peritoneum,  and  in  relation  with  the  rectum,  one  or 
more  coils  of  intestine  often  intervening. 

The  neck  {cervix  uteri),  iaAom  four  lo  six  lines  long,  and  nearly 
cylindrical,  but  flattened  sHghciy  before  and  behind,  and  expanded 
a  little  above,  where  it  is  continuous  with  the  body  of  the  organ. 
Its  anterior  surface  is  not  invested  by  peritoneum,  but  is  in  imme- 
diate contact  with  the  base  of  the  bladder,  a  layer  of  loose  areolar 
tissue  intervening.  The  posterior  surface  is  entirely  covered  by 
peritoneum,  and  in  relation  with  the  rectum.  The  two  lateral  sur- 
faces or  borders,  give  attachment  to  a  part  of  the  broad  ligaments  of 
the  uterus.  The  inferior  extremity  is  rounded,  projects  into  tJie 
vagina,  is  covered  by  mucous  membrane,  and  presents  a  small  trans- 
verse slit-like  orifice,  inclined  to  be  circular  in  the  virgin.  It  leads 
to  the  cavity  of  the  uterus,  and  hence  is  called  the  mouth  of  tht  uUrui 
[os  uteri),  vaginal  orifice,  or,  from  its  resemblance  to  the  mouth  of  a 
tench,  OS  tincw.  The  two  thick  borders  of  this  orifice  are  called  the 
anterior  and  posterior  lips,  of  which  the  latter  is  a  little  the  longer 
and  thinner. 

The  interior  of  the  uterus  presents  a  small  cavity,  which,  in  the 
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body  of  the  organ,  U  flattened  from  before  backward,  bo  that  its  an- 
terior and  poeterior  walla  are  nearly  in 
eostaot;  it  ia  triangnlar,  and  its  three 
borders  are  slightly  convex.  Its  two 
superior  anglei  are  each  perforated  by 
aa  exceedingly  minnte  orifice  leading 
to  the  Fallopian  tube,  afad  its  inferior 
is  oontinaooB  with  the  cavity  of  the 
neok,  by  a  constricted  circular  opening 
called  the  cenrico-Dterine  or^ce.  The 
cavity  of  tie  neek  is  also  flattened  from 
before  backward,  and  wider  at  its 
middla  than  at  either  extremity.  Upon 
its  anterior  and  its  posterior  aorfaoe  it 
is  marked  by  a  slight  median  ridge, 
from  which  nnmeroos  delicate  wrinkles 
or  ngie  proceed  upward  and  outward, 
I«oducing  a  resemblsnce  to  a  fern  leaf, 
and  called  sometimes  the  arbor  vita 
(Fig.  174).     The  nteras  is  held  in  its 

place  by  the  reflections  of  its  perito-    "i^^i^^i^^l^!^^!^^^^^ 
neal  coat,  by  the   round   ligaments,     ^>   *■ 'r'^!!?'"  "1?^.  I^^i!! 
and  by  the  Tagiaa.    The  reflections  of    or  um  riuopiu  utw. 
the  peritoneum  form  the  two  lateral 

or  broad  ligaments  already  mentioned,  two  folds  behind  called  the 
nrto-Kforme  ligaments,  and  two  in  front,  called  the  venco-vteritie. 
The  round  ligament*  are  two  rounded  fibrous  cords,  which  originate 
one  on  each  side,  from  the  superior  angle  of  the  uterus,  pass  outward 
and  forward  between  the  two  layers  of  the  lateral  ligament,  enter 
the  internal  inguinal  ring,  descend  along  the  inguinal  canal,  and 
beeoma  blended  with  the  cellnlo^dipose  tiesne  of  the  mons  Veneris. 
Stmatttre. — Tht  ntenis  is  lined  internally  by  a  mucous  membrane, 
whtoh  in  the  body  of  the  organ  is  of  a  light  color,  smooth,  very  thin, 
and  eloMly  attached  to  the  sabjacent  tissue.  Examined  with  a  mi- 
erowK^,  it  is  fowid  to  be  covered  with  a  ciliated  columnar  epitheliom, 
as  far  as  the  middle  of  the  neck,  where  it  becomes  squamous  like 
that  of  the  vagina,  with  which  it  is  contionoos.  Ujkin  its  surface 
are  also  observed  numerous  minute  orifices  leading  to  little  tubular 
glands,  something  like  those  found  in  the  intestine ;  they  are  espe- 
cially well  seen  in  the  impregnated  organ.  .  In  the  cavity  of  the 
neek,  between  the  little  ridges,  are  numerous  mucous  follicles,  which 
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secrete  the  tenaeions  mucoas  plug  that  oloses  this  ontlet  daring 
pregnancy.  Sometimes  one  or  more  of  these  folUclea  present  the 
appearance  of  little,  transpiirent,  vesicnlar  bodies,  called  in  the  books 
the  ovula  of  Nahoth,  which  is  prodaced  by  an  obstraction  in  their 
ducts,  and  consequent  accumulation  of  their  secretion. 

External  to  the  mucous  lining,  and  beneath  the  partial  coat  formed 
by  the  peritoneuir.iB  the  proper  uterine  tissue  upon  which  the  size  and 
thickness  of  the  organ  depend.  It  is  very  dense  and  firm,  cuts  very 
much  liVo  cartilage,  and  consists  of  bundles  of  plain  muscular  fibres 
closely  interwoven  and  held  together  by  an  abundance  of  Strong  fibro- 
areolar  tissue.  In  the  virgin  organ,no  particular  arrangement  of  these 
fibres  can  be  made  out,  but  when  enlarged  by  pregnancy,  the  following 
disposition  isfound  to  occur:  1.  Seveml  superimposed  circular  lamine 
surrounding  the  neck  like  a  sphincter ;  2,  a  superficial  layer,  oHfrtoat- 
ing  upon  each  side  of  the  body  as  far  as  the  median  line,  the  fibres 
converging  to  be  inserted  into  the  round  ligaments;  3,  a  deep  layer, 
situated  just  beneath  the  mucous  membrane,  consisting  of  concentric 
bundles  of  fibres  surrounding  the  orifieo  of  each  Fallopian  tube,  the 
outermost  circles  of  fibres  touching  each  other  in  the  median  line, 
Between  these  last  two  layers  the  muscular  bundles  have  no  regular 
arrangement,  hut  cross  each  other  in  every  direction. 

Vessels  and  Nkeves. — The  arteriei  of  the  uterus  are  very  small 
in  the  quiescent  state  of  the  organ,  but  become  much  enlarged  during 
pregnancy,  and  ramify  in  a  very  tortuous  manner.  They  are  derived 
from  two  sources ;  the  principal  are  the  two  uterine,  which  arise,  onu 
on  each  side,  from  the  internal  iliacs,  and  reach  the  organ  between 
the  layers  of  the  lateral  ligaments.  It  receives  branches  also  from 
the  spermatic  or  ovarian,  which  arise  from  the  aorta,  as  in  the  male, 
and  are  distributed  principally  to  the  ovaries.  The  veitis  correspond 
to  the  arteries,  hut  present  a  much  more  remarkable  eolargctneot 
during  pregnancy;  they  are  very  tortuous,  destitute  of  valves,  and 
composed  of  only  a  continuation  of  the  internal  venous  coat,  and  hence 
they  are  sometimes  called  uterine  sinuses.  The  ti/mphatict  are  very 
numerous,  and  terminate  in  the  glands  situated  along  the  internal 
iliac  vessels  and  the  lumbar  vertebrje.  The  nerves  can,  with  the 
greatest  difficulty,  be  followed  into  the  substance  of  the  virgin  uterus, 
but  in  the  gravid  organ  they  may  he  readily 'traced  throughout  every 
part  of  the  muscular  tissue  in  which  they  form  muuerous  large  plexuses. 
They  are  derived  from  the  renal  and  hypogastric  plexuses,  and 
accompany  the  spermatic  and  uterine  arteries.     Those  from  the 
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hypogastric  plexus  contain  a  few  white  fibres  from  the  cerebro-spinal 
system y  which  are.  distributed  principally  to  the  neck  of  the  organ. 


THB  FALLOPIAH  TUBB8. 

The  Fallopiw  tubes  or  oviducts  (Fig.  173)  are  two  meml)ranou8 
canals  from  three  to  four  inches  ia  length,  continaous  with  ^e  supe- 
rior angles  of  the  uterus,  and  inclosed,  one  on  eaeh^ide,  by  the  middle 
fold  of  the  lateral  ligament.  Tra<tod  from  their  connection  with  the 
utefoa,  diey  are  at  first  small,-  cylindrical,  and  cord-like,  biit  tihey 
gradually  incdrease  to  the  size  of  a  large  goose-quill  at  their  ont^ 
eztremitiea,  which  are  free,  or  floating  between  the  abdominal  and 
pel^ie  oayities^  and  present  numerous  fringe-like  processes  techni- 
cally called  Jiimbrim.  The  direction  of  each  tube  is  at  first  trans- 
Terse,  but  having  oome  within  a  short  distance  of  the  outer  border 
of  the  superior  strait  of  the  pelvis,  they  make  a  curve  with  the  con- 
cavity presenting  badcward  and'downward.  The  outer  or  fimbriated 
extremity  looks,  therefore,. toward  the  corresponding  ovary,  to  the 
outer  extremity  of  which  it  is  attaohed  by  one  of  the  fringe-like  slips 
or  fimbriss.  The  canal  of  the  tube  corresponds  Somewhat  in  shape 
to  that  of  its  exterior ;  it  is  exceedingly  small  where  it*communioates 
with  the  uterus,  barely  admitting  a  fine  bristle,. but  gradually  ex- 
pands towards  its  outer  isxtremity,  whose  patulous'  orifice  communi- 
cates ordinarily  with  the  ^ac  of  the  peritoneum,  but,  duriog  the 
monthly  excitement,  is  applied  to  the  surface  of  the  ovary. 

Stbuctubb. — Its  walls  are  thick  atid  firm  near  the  uterus,  but 
bec(»ne  thinner  toward  the  fimbriated  extremity,  and  consist,  like 
the  uterus,  of  three  structures,  namely,  a  serous,  a  muscular,  and  a 
mucous  tunic.  The  9er(m9  coat  is  derived  from  the  peritoneum,  and 
invests  the  whole  of  the  exterior  of  the  tube,  excepta  narrow  space 
along  its  lower  border.  The  mu9eniar  eoat  consists  of  plain  fibres 
closely  interwoven  with  an  abundance  of  fibro-areolar  tissue,  and  is  in 
all  respect^  similar  to  the  proper  tissue  of  the  uterus.  The  mucous 
lining  is  a  prolongation  of  that  of  the  uterus,  and  is  continuous  at 
the  fimbriated  extremity  of  the  tube  with  the  serous  lining  of  the 
abdomen,  this  being  the  only  instance  of  the  kind  in  the  body.  The 
epithelium  covering  the  mueous  membrane  is  ciliated  and  columnar, 
and  continuous  with  the  squamous  layer  upon  the  inner  surface  of 


DISSECTIOTfS. 


TEH  OV ABIES. 


The  ovaries  (Fig.  173),  the  homolognea  of  the  testicles  in  the 
male,  arc  two  oval-shaped  bodies  about  as  large  aa  uu  almond,  of  a 
wbitish  or  pale  pink  color,  anil  a  somewhat  uneven  surface.  They 
Kre  situated,  one  upon  each  side,  in  the  posterior  fold  of  the  lateral 
ligament  of  the  uterus,  and  connected  to  the  cor  responding  superior 
angle  of  this  organ,  by  a  amall  fibrous  band  called  the  ligament  of  the 
ovary,  and  by  its  opposite  extremity  to  one  of  the  fimbriie  of  the 
Fallopian  tube.  In  the  fcutiis,  they  are  placed  in  the  cavity  of  the 
abdomen  just  below  the  kidneys.  They  afterwards  descend  to  the 
superior  back  part  of  the  pelvic  cavity,  and  are  again  carried  upward 
during  pregnancy,  by  the  enlargement  of  tho  nterue  into  tJie  cavity 
of  the  abdomen,  where  they  occasionally  become  confined  by  adhe- 
eion.  After  parturition,  however,  they  ate  generally  found  in  the 
iliac  fosBse.  They  vary  considerably  in  size  in  different  individiutls, 
but  are  generally  larger  in  adult  virgins  than  in  matrons,  and  mea- 
Burc  about  one  and  a  half  inches  in  length,  and  three-fourths  or  one 
inch  in  thickness.  Like  the  testicles,  thoy  are  small  in  early  life 
and  undergo  rapid  development  at  the  age  of  puberty.  • 

StrUcturk. — The  ovary  has  a  partial  investment  of  serous  mem- 

brnne  derived  from  the  peritoneum,  beneath  which  is  a  complete  en- 

'  Telop  of  strong  fibrous  membrane  closely  connected  to  th&  inclosed 

I  ti^ue.     The  latter,  the  projier  tisgve  of  the  organ,  \s  a  firm,  dense, 

I  pinkish- white,  granular  structure,  called  the  stroma,  in  wbich  are 

I'Ibnnd  from  twelve  to  twenty  or  more  vesicular  bodies  or  cysts  vary- 

ring  in  siiie  from  a  pin's  head  to  a  small  pea,  and  containing  a  clear 

f  •IbnminoMS  fluid.     These  cysts,  called   the  Graafian  veticU*,  ovi- 

sules,  or  ovi-sacs,  are  conaposed  of  two  thin  coats,  an  external 

f  Tascular,  and  an  internal  serous-looking,  called  ovi-capsnle,  which 

P  kas  nn  internal  granular  surface  in  contact  with  thi}  inclosed  fluid. 

r  Floating  in  this  fluid  ia  the  true  ovum,  a  small  spherical  body  about 

?,n  of  an  inch  in  diameter,  composed  of  a  transparent  envelop  and 

a  inclosed  granular  fluid  called  the  yolk.     In  the  yolk  is  a  still 

r  MBalter  germinal  vesicle,  measuring  about  7  J  ^  of  an  inch  in  diameter, 

I  in  which  is  an  opaque  spot  ^rioji  ^^  "-^  '"^^^  ^^  diameter,  named  the 

germinal  spot.     The  o\-um,  at  first  loose  and  floating  in 'the  albuini- 

nousfluid  of  the  ovi-capsule,  increases  in  size  and* becomes  adherent 

to  the  internal  or  granular  surface  of  the  latter.     While  this  is  going 

on,  the  vesicle  approaches  the  surface  of  the  ovary  and  fonns  a  pro- 
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miDence  beneath  its  serouB  ^nd  fibrous  envelops.  Finally,  die  ovum 
bursts  through  the  superjacent  structures  and  is  received  into  the 
Fallopian  tube,  whose  fimbriated  extremity,  at  the  time,  grasps  the 
organ  in  such  a  manner,  that  its  open  mouth  is  applied  over  the  point 
upon  the  ovary  at  which  the  rupture  takes  place.  After  the  escape 
of  the  ovum,  the  little  laceratod.apot  bicatrizes,  and  the  Graafian  vesi- 
cle becomes  contracted  and  yellow,  fonning  irhat  is  technically  called 
a  earpuM  lutenfHi.  Ia  the  ooiine  oC  time  •this 'eorpus  luteum  becomes 
absorbed,  and  not  the  leaeiTettige^df 'it  can*' 496  discovered,  but  the 
little  cicatrice  on  the  sur&ce  of  the  pvary  miy  be  detected  for  a  long 
time  afterward. 

The  time  required  for  the  tfoniplete  maturation  of  the  ovum  is  not 
positively  ascertained,  but  (t '  is-  now  generally  believed  that  one 
escapes  at  each  monthly  Jperiod  firom  one  or  the  other  ovary,  or  from 
both. 


VESSELS  AND  NERVES  OF  tHE  PKLVIO  CAVITT. 

DissicrnoN. — ^The  arteries  and  veins  of  the  cavity  of  the  pelvis  are  branches 
of  the  interoal  iliac,  aud  may  be  easily  dissected  by  commencinj;  at  the  truiiks 
of  these  vessels  and  fbllowhig  out  their  subdivisions*  The  nerves  belong  to 
the  cerebro-spinal  and  sympathetic  systems,  and  require  much  more  care  in 
their  exposure ;  those  from  the  spinal  cord  emerge  at  the  anterior  saci^l  fora- 
mina and  form  a  large  plexus  (sacral  plexus)  on  each  side  in  the  lower  back 
partof  the  pelvitf,  and  can  be  readily  brought  into  view  by  turning  the  rectum 
to  the  opposite  side ;  the  svmpathetio  lie  alongside  of  the  .sacnJ  foramina, 
and  may  be  distinguished  by  their  pearly  while  color  and  the  enlargements 
or  ganglia  that  occur  at  different  points.  Branch^  from  the  abdominal  gan- 
glia, sacral  plexus,  and  particularly  from  the  sacral  ganglia  of  the '  sympa* 
thetics,  unite  to  form  a  large  plexus  (hypogastric  plexus)  in  front  of  the  pro- 
montory of  the  sacrum,  and  will  demand  for  complete  exposure  (which  the 
beginner  is  not  advised  to  attempt),  a  careful  removal  of  the  rectum  and  the 
surrounding  bellular  and  adipose' tissue. 

The  INTIBNAL  ILIAC  ARTERT  commences  at  the  bifurcation  of  the 
common  iliac,  upon  the  brim  of  the  pelvis  in  front  of  the  sacro-iliac 
symphysis,  descends  almost  vertically  to  the  superior  margin  of  the 
sacro-ischiatic  foramen,  a  distance  of  about  an  inch  &nd  a  half,  and 
divides  into  an  anterior  and  a  posterior  branch.  In  its  course  it 
crosses  the  inner  border  of  the  psoas  muscle,  rests  upon  the  internal 
iliac  vein,  lumbo-sacral  nerve,  and  upper  part  of  the  pyriform  mus- 
cle, is  covered  in  front  by  the  peritoneum,  and  crossed  by  the  cor- 
responding ureter. 

The  anterior  division  gives  off  the  superior  and  inferior  vesical. 


artmes.    The  origin  of  these  Tsesela,  howeTer,  is  sabjeet  to  great 
TuiatioD. 

.  Anterior  Divitum. — The  mperior  vtgical  artery  is  tbe  first  por- 
tion of  the  umbiUcal  of  the  fcetns,  wbicti  remains  perrioas  aa  far  as 
its  branches  to  ihe  bladder,  but  beyond  this  point  is  coarerted  into 
a  fibra-areolar  cord  contained  in  a  fold  of  the  peritoneum.  It  b 
small,  ascends  fonrard  from  its  origin,  and  gives  branebea  to  the 
side  of  the  bladder. 

The  inferior  vetical  artery  not  nnfreqnentlj  originates  front  one 
of  the  other  branches  of  the  internal  iliac,  but  generalt;  from  the 
anterior  division  iminediatelj  below  the  preceding.  It  is  very  small 
and  short,  passes  inward,  and  is  distributed  to  the  base  of  the  bladder 
and  prostate  gland. 

The  middle  Jiemorrhoidal  artery  frequently  comes  off  by  a  common 
trunk  with  tbe  preceding,  and  in  other  cases  some  distance  below  : 
it  passes  horizontally  inward,  and  is  distributed  upon  the  lower  part 
of  the  rectum. 

The  obturator  artery,  althoogh  generally  a  branch  of  tbe  anterior 
division  of  the  internal  iliac,  sometimes  comes  from  the  posterior, 
and  sometimes  from  the  external  iliac,  beneath  the  crural  arch.  From 
its  usual  point  of  origin  it  is  directed  forward  along  the  lateral  wall 
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of  the  pelvis,  pMses  through  the  opening. in  the  obturator  membrane 
in  company  with  the  obttdrator  nerv^,  and  is  distributed  to  the 
muscles  upon  the  inner  side  of  tKo  thigh.  When  it  is  a  branch 
of  the  external  iliac  or  femoral  (which,  according  to  mj  obserra- 
tion,  takes  place  about  Once  in  every^three  subjects),  it  nsuallj  arises 
by  a  common  trunk  with  the  epigastric,  passes  inward  i^ng  the 
posterior  border  of  thd  inner  extreidity  of  tlie  crural  arch,  as  far  as 
the  spine  of  the  pul>i8,  thus  almost  encircling  the  internal,  femoral 
ring,  and  then  descends  vertically  behind  the  body  of  the  pubis  to 
reach  the  opening  in  the  obturator  membrane*  In  other  cases  it 
comes  off  singly,  and  descends  immediately  along  the  outer  border  of 
the  femoral  ring  to  the  above-mentioned  opeping.  It  i^  distributed 
to  the  muscl^  upon  the  inner  side  of  the  thigh. 

The  intermdpudte  artery y  larger  than  the  preceding,  descends  im- 
mediately from  its  origin,  across  the  front  of- the  pyrifonp  muscle  and 
sacral  nerres,  to  reach  the  great 'sacro-ischiatic  foramen,  throtigh  the 
lower  part  of  which  it  leaves  the  cavity  of  the  pelvi^  in  company  with 
the  eeiatip  artery;  it.  immediately  re-enters,  however,  through  the 
small  sacre-ischiatie  foramen,  and  having  crossed  the  posterior  surface 
of  the  spine  of  the  ischium,  it  gains  the  inner  surface  of  the  tuberosity 
of  the  ischium,  ascenda  forward  and  toward  its  fellow  of  the  opposite 
side  along  the  inner  surface  of  the  ramus  o(  the  ischium  and  pubis, 
perforates  the  deep  perineal  fascia  beneath  the  arc^  of  the  pubis, 
and  divides  into  its  tiiro  ultimate  branches,  the  dorsal  artery  of  the 
penis,  and  the  artery  of  the  cavernous  body.  While  situated  upon 
the  iqner  surface  of  the  tuberosity  of  the  ischium,  it  is  at  least  an 
inch  from  the  lower  border  of  this  bone,  but  as  it  ascends  the  ramus, 
it  gradually  approaches  its  anterior  horded  and  crosses  it  beneath  the 
pubio  arch.  It  is  accompanied  by  a  corresponding -vein  and  nerve, 
and  gives  off  in  its  course  the  following  principal  branches :  1.  The 
inferior  or  external  hemorrhoidal  to  the  lower  part  of  the  rectum ; 
2.  The  euperficial  perineal  to  the  superficial  parts  of  the  perineum 
and  back  of  the  scrQtum  ;  3.  The  artery  of  the  hulby  given  off  from 
the  main  trunk  while  lying  between  the  middle  and  deep  layers  of 
the  perineal  fascia,  and^iistributed  to  the  bulb  of  the  penis  as  before 
seen.  4.  The  artery  of  the  cavemoue  body  of  the  penis,  which 
enters  the  root  of  this  organ  and  ramifies  throughout  its  cells  ;  5. 
The  donal  artery  of  the  penisy  which  runs  along  the  corresponding 
side  of  the  groove  between  the  two  cavernous  bodies  upon  the  upper 
surface  of  the  penis,  and  is  distributed  principally  to  the  head  of 
this  organ. 


406  DISSECTIONS. 

SniDetimes  the  iatcmnl  pnUio  is  very  smull,  udiI  termiDitlcs  in  the  artery 
,  of  the  bulb  or  in  Lhe  Bupcrficial  perineal.  In  tliis  case,  the  dcGcieucf  is 
I  made  up  by  tbe  cxietenco  of  aa  onomulous  vessel,  colled  thu  acrduory  pwiir, 
[  Thisnecessory  vessel,  when  present,  generalJy  originates  by  a  common  trank 
I  'with  the  internal  puiiio,  desirenda  klongside  of  the  base  of  tbu  bladder,  paaKs 
I  wer  the  superior  suriftce  of  tbe  prostate,  tbeji  along  by  tht-  incmbraaous 
I  portion  of  tne  urethra,  and,  perforating  the  deep  and  middle  layers  of  the 
[  perineal  ft^ia,  (arOiinates  in  the  dorsal  arlei^  of  (be  pciiis  and  eateinoun 
[  artery.  .  Its  relations  to  tbo  pnwtaie  gland  and  membranous  ]Mrtiiin'of  the 
r  urethn  uru  of  Lbe  utmost  iuip'iirlance  in  a  aurgiwil  point  of  view;  bat, 
r  liappily  for  tbe  lithotomist,  its  exiateoca  is  by  no  means  ooiiuuou. 

'  The  internal  pudic  in  the  fumate  is  rnnch  Bmnller  than  in  the  mate, 

I  But  follows  the  same  course  and  gives  off:  T,  a  enperficial  prrineal 

\  branch  to  the  labia;  2,  a  bulbous  branch  to'the  erectile  tissue  behind 

[  the  labia;  and  two  small  braQches  to  the  clitoris,  one_  of  them"  cor- 

Wponding  to  the  dorsal  artery  of  the  penis  in  tbe  male. 

The  uchiattc  or  tciatic  artery,  a  little  Inrger  than  the  pu(]ic,  lie- 
icenda  in  front  of  the  pyriform  muscle,  leaves  the  cavity  of  the 
pelvis  at  the  lower  part  of  the  great  Bncro-ischiatic  foramen  in  com- 
L  pany  vfith  the  sciatic  nerve,  continues  its  descent  midway  between 
I  the  tuberosity  of  the  ischium  and  great  trochanter,  and  is  distributed 
to  the  tnuscles  on  the  upper  back  part  of  the  thigh,  sending  also  a 
twig  to  the  sciatic  nerve  and  one  or  two  tO  the  hip-joint. 

The  uterine  artery,  also  a  branch  of  the  anterior  division  of  the 

I  internal  iliac,  in  the  female,  passes  downward  between  lhe  layers  of 

,   the  lateral  ligament,  then  ascends  in  a  tortuous  manner  along  the 

"border  of  the  uterus,  and  giv«s  off  numerous  branches  which  enter 

the  substance  of  the  organ.     This  vessel  becomes  very  uinch  en- 

r  Krged  during  pregnancy. 

The  vaginal  artery  corresponds  to  the  inferior  vesical  in  the  mate, 
Mcends  in  the  lateral  wall  of  the  vagina,  and  sends  brunches  also 
''  tti  the  base  of  the  bladder. 


2.  Posterior  Drvieiorr  of  the  Intersal  Iliac, — The  gluteal 

*  BTtery  is  the  largest  of  the  branches  of  the  internal  iliac,  but  its 

eonrse  within  the  cavity  of  the  pelvis  is  very  short,  for  it  almost 

I  Immedintely  turns  around  the  upper  margin  of  the  great  saero- 

kehiatic  foramen,  to  be  distributed  to  the  muacles  upon  the  outer 

I  surface  of  the  ilium.     Having  left  the  pelvic  carity,  it  immediately 

divides  into  two  branches — a  guperjicial,  which  ramifies  between  the 

large  and  middle  gluteal  muscles,  perforates  the  former,  and  anas- 

tomosos  on  the  back  of  the  sacrum  with  the  sacral  arteries,  and  a 

deep  branch,  which  follows  the  middle  curved  line  on   the  doml 


y 
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surface  i>C/the  ilium,  between  the  middle  and^maU  gluteal  .liuacles, 
and  is  dklribnted'  to  all  the  adja^^nt  parte  as  far  aa  the  anterior 
border  of  the  bone.  \  .       • 

The  ^ia^hu^bar  arterjfj  maoh-Binaller  than  the  gln^l^,  agenda 
heneatk  the  peoaa  miiecle  and  External  iliaq  artery  and  Tein,  te  the. 
margin  of  the  iliae  foeaa,  where  it  diiddea  into  a  /wmAeir  and  an  iliao 
braneh.  The  fiMn^  is  distributed  to  the  psoas  and  aqnai^  mosclei^ 
and  aenda  branehea  through  the  mtenrertebral  foraoona  to  the  .parts 
within  the- signal  oanal;  the  latter  enters  the  substance  of  the  iliac 
muscle^  and  anastomoses  with  the^  eircumflez  artery  of  Ae  iliom  (a 
braneh  of  ^e  external  iliac  beneath  the  crural  pxok)  near  the  supe* 
ribr  anterior  spinouQ  (>roceB8  of  thi»  bone.  ' 
.  Tlie  lateral  Baer^arteriuj  usi^aUy  two  vx  dumber)  descend  a  little 
inward  in  front  of  the  pyriform  muscle^  and  divide  into  several 
branches,  which  enter  the  anterior  sacral  foramina  to-be  distributed 
to  the  baok  of  the  nerves  situated  iq  the  sacraf  portion  ef  the  spinal 
oanaL  Some  ^f  the  branches  pontinue  on  through  the  posterior 
saoral  foramina,  end  are  spent  upon  thp  cutaneous  and  muscular 
tissues  in  this  situation.. 

■  ■         » 
The  JXTiSfafJdA  iliao  vein  is  formed  by,the  union  of  veins  tb^t 

a<$ioompany  the  several  branches  of  the  internal  iliac  artery:    It 

ascends  in  front  of  the  corresponding  sacro-iliac  symphysis^  behind 

the  internal  iliac  artery,  and  unites  with  the  external  iliae  vein  to 

form  the  common  .iliac.     It  returns  the  blood  from  the  pelvic  organs, 

the  external  organs  of  generation  in  .the  female,  the  peniaun  the 

male,  and  the  muscles  on  the  back  .of-  the  ilium.. 

The  Ai^S9io&  SACRAL  Nf  RVS8  are  six  in  number  .on  each  side, 
and  very  large.  The>  first  four  emerge  at  the  anterior  sacral  fora* 
min'a,  are  joined  by  the  lumbo-sacral  (a  branch  of  the  lumbar  plexus), 
and  converge  toward  the  great  sacro-ischiatic  foramen  to  form  the^ 
$acral  pUxtu.  The  last  two  (the  fifth  and  sixth)  are  very  small, 
descend  through  the  lower  extremity  of  the-  sacral  canal,  and  are 
distributed  to  the  coccygeal  muscle  and  neighbd^ing  integument. 

The  $aeral  plextUj  formed^  as  above  mentioned,  by  the  inter- 
laoMient  of , the  lumbo-sacral.  and  first  foiv  anterior  sacral  nerveSr 
is  flattened  from  before  backward.  I^t.is  triangular,  rests  upon  the 
anterior  surCace  of  the  pyriform  muscle^  and  is  covered  in  front  by 
the  pelvic  fascia  and  internal  iliac  vessels.  Its  eottaUral  branches 
are:  1|  three  oc  four  small. filaments  to  the  baok  of  the  reotum,  base 
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of  the  'bl&dder,  and  hypogastric  plexus  in  front  of  the  sacral  pro- 
montory; 2,  a  Braall  branch  to  the  elevator  of  the  anoB;  3,  a  fila- 
ment to  the  internal  obturator  muscle;  4,  the  miernal  pudie  nerve 
which  acconpaniea  the  artery  of  the  same  name;  5,  a  email  branch 
to  the  square  and  twin  muscles  on  the  back  of  the  thigh ;  andj  6, 
the  tmall  geiatic  nerve,  which,  as  will  be  hereafter  seen,  passeB 
through  the  great  sacro-ischiatic  foramen  to  he  distributed  to  the 
great  gluteal  muscle,  and  the  integument  of  the  back  of  the  thigh. 
The  terminal  branch  is  the  great  sciatic  nerve,  the  largest  nerve  in 
the  body,  which  arises  from  the  inferior  extremity  of  the  plesua, 
and  flescends  through  the  great  aacro-ischiatio  foramen,  below 
or  in  front  of  the  pyriform  muscle,  in  company  with  the  sciatic 
artery.     Its  course  along  the  back  of  the  thigh  will  be  hereafter 


The  SYMPATHETIC  SERVE  in  the  pelvis  is  a  continuation  of  the 
two  lumbar  nerves,  but  is  very  smaH.  It  lies  upon  the  anterior 
surfico  of  the  aacrum  along  the  inner  side  of  the  sacral  foramina, 
opposite  each  of  which  it  presents  a  small  oval  enlargement  or 
ganglion.  From  these  ganglia  branches  are  given  to  the  hypogas- 
tric and  sacral  plexuses,  and  from  the  last  of  the  aeries  a  filament 
crosses  to  its  fellow  of  the  opposite  side,  and  presents,  at  its  middle, 
a  small  enlargement  called  tho  azygot  ganglion  {ganglion  impar). 

The  hi/pogastric  plexuB  is  situated  to  the  areolar  tissue  behind  the 
rectum,  and  in  front  of  the  upper  part  of  the  sacrum.  It  is  made 
up  of  numerous  small  filaments  from  both  tho  sympathetic  and 
ce re bro- spinal  systems.  The  branches  from  the  sympathetic  system 
are  derived  principally  from  the  aortic  ple.tus  situated  upon  the  front 
of  the  aorta,  between  tho  superior  and  inferior  mesenteric  arteries. 
They  vary  in  number  from  ten  to  fifteen  on  each  side,  are  very 
small,  and  descend  alongside  of  the  aorta  and  over  tho  common  iliao 
•arteries.  The  white  or  cerebro-spinal  filaments  are  ofi'sets  from  the 
sacral  plesus.  After  uniting  in  a  very  intricate  manner,  the  fibres 
of  the  plexus  divide  into  two  sets,  which  proceed  forward  by  the 
side  of  the  rectum,  forming  what  are  called  the  inferior  hypogastric 
plexuses.  From  these  lateral  prolongations,  filaments  are  distributed 
to  all  of  the  contained  viscera,  the  white  or  cerebro-sptnal  fibres 
being  distributed  for  the  most  part  to  the  neck  of  tho  bladder, 
Tsgina,  neck  of  the  uterus,  and  lower  extremity  of  the  rectum. 

The  coccygeal  muscle,  also  seen  in  this  dissection  situated,  in  front 
of  the  sacro-ischiatio  ligaments,  is  thin,  flat,   and  triangnlfcr ; 
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nnaes  broad  from  the  border  of  the  coccyx  and  adjacent  part  of  the 
sacrom,  and  is  inserted  by  a  narrow-pointed  extremity  into  the  inner 
surface  of  the  spine  of  the  ischium.  It  is  in  relation,  anteriorly 
and  laterally,  with  the  dilated  portion  of  the  rectum,  posteriorly  and 
inferiorly,  with  the  saoro-isohiatic  ligaments  and  great  gluteal 
muscle. 

UsB. — To  raise  the  coccyx  forward,  atd  thus  assist  in  defecation; 
the  action  of  only  one  muscle  would  draw  the  coccyx  toward  the 
corresponding  side. 


-  i 


THE  INFEBIOR  EXTRJIMITIES. 


Haying  completed  the  dissection  ojf  tbe  interior  of  the  pelris,  the 
student  may  proceed  to  that  of  the  lower  limbs,^  devoting  the  left 
one,  which  (if  the  preceding  directions  have. been  followed)  remains 
attained  to  the  trunk,  to  the  special  study  of  the  muscles,  and  re^ 
serving  the  right,  which  has  been  already  laid  aside,  for  the  dissec- 
tion of  the  bloodvessels  and  nerves. 


MUSCLES  OF  THE  INFERIOR  EXTREMITY. 

Before  commencing  the  dissection  of  the  muscles  of  the  lower 
extremities,  it  is  well  eqough  to  previously  consider,  in  a  general 
way,  the  movements  of  which  they  are  capable.  Obviously,  their 
most  important  function  is  progression.  For  this,  several  combined 
and  opposite  movements  are  necessary:  thus,  ih  raising  the  foot 
from  the  ground,  the  thigh  is  bent  forward,  the  leg  backward,  the 
foot  upward,  and  the  toes  downward ;  or,  in  other  words,  the  thigh 
is  flexed  upon  the  pelvis,  the  leg  upon  the  thigh,  the  foot  upon  the 
leg,  and  the  toes  upon  the  foot.  But  when  the  foot  is  pressed  upoa 
the  ground  to  carry  the  body  forward,  the  movements  are  reversed; 
ihe  toes  are  extended  upon  the  foot,  the  foot  upon  the  leg,  the  leg 
upon  the  thigh,  and  the  thigh  upon  the  pelvis.  It  will  be  readily 
understood,  then,  that  the  muscles  which  perform  these  movements 
are  placed  alternately  upon  the  anterior  and  posterior  aspects  of 
the  limb,  and  upon  the  part  or  section  above  the  one  to  be  acted 
upon.  Thus,  the  flexors  of  the  thigh  are  placed  upon  the  front  of 
the  pelvis,  the  extensors  of  the  leg  upon  the  front  of  the  thigh,  the 
flexors  of  the  foot  and  extensors  of  the  toes  upon  the  fropt  of  the 
leg  and  foot,  the  extensors  of  the  thigh  upon  the  back  of  the  pelvis, 
the  flexors  of  the  leg  upon  the  back  of  the  thigh,  and  the  extensors 
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of  the  foot  and  flexors  of  the  toes  upon  the  back  of  the  leg  and 
bottom  of  the  foot.* 

Bot  in  addition  to  the  straightforward  and  backward  movemente^ 
the  several  large  joibts  of.  the  lower  extremities  are  capable  of  more 
or  less  lateral  moyement  (abjductiop  and  addifttion)  and  rotation. 
These  are  most  extensive  at  the  hip-joint,  slight  at  the  ankle,  and 
almost  entirely  wanting  at  the  knee. 

To  perform  these  severaL  movements,  each  limb  is  provided  with 
fifty-seven  moscles,  of  which  twelve  are  situated  upon  the  pelvis, 
anteriorly  and  piosteriorly,  thirteen  upon  the  thigh,  twelve  upon  the 
leg^and  twenty  upon  the  foot.  The  excellent  practical  arrangement 
of  these  muscles  taught  by  ProT.'  Palmer^  of  the  University  of  Louis- 
ville, is  inserted  here,  altH^ough  it'  ia  not  supposed  that  the  student 
will  fully  appreciate,  it,  until,  by  dissection,  he  has  become  familiar 
with  the  individual  muscles  themselves. 

In  the  first  place,  each  Hmb^is  divided  into  four  regions — the 
pelvic,  the  femoral  (region  of  the  thigh),  the  crural  (region  of  the 
leg),  and  the  pedal  (region  of  £he  foot)— which  are  subdivided  into 
anterior  pelvic,  posterior  pelvicj  ai^erior  femoral,  poeteriof  femoral, 
internal  femoral,  &c*  Secon41yi  some  of  these  regions  contain 
muscles  acting  npon  different  parts,  which  gives  rise  to  a  division 
into  cUuseB.  For  instance,  upon  the .  thigh,  thelre  are  muscles  that 
move  the  thigh,  and  others  that  move  the  kg;  upon  the  leg,  muscles 
that  move  the  foot,  and  some  that  move.  the.  tees,  &c.  Thirdly, 
these  classes  comprise  muscles  whose  special  function  is  different, 
some  being  flexors,  some  extensors,  &c.^  which  justifies  a  farther 
division  into  groups.  Lastly,  some  of  the  groups  consist  of  one  or 
more  layers. 

With'  this  explanation,  the  student  will  understand  the  following 
tables. 

I.  PELVIC  REGION— (Antsxior  and  Postxbios.) 

Oni  Glass — (Mofoeri  bfthe  Thigh.) 
Thrxi  Quovn^(F Uxors,  Extensors^  and  Eotgion,) 

1.  Small  psoas  musole. 

1.  Ulexors \2.  L&rgt  pspas  musclt. 

Iliao  musole. 

1.  Large  gluteal  muscle. 

2.  Exietuors      ....•{  2.  Middle  gluteal  muscle. 

Small  gluteal  muscle. 


(1.  Sn 
^2.  La 
(3.  Hit 
r  1.  Lai 
.  .  .  .  ^  2.  Mw 
(3.  Sm 
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3.  Rotators   .    . 


"  1.  Pjriform  mnsole. 
2.  Internal  obturator  mosole. 
.3.  External  obturator  muscle. 

4.  Superior  twin  muscle. 

5.  Inferior  twin  muscle. 

^G.  Femoral  quadrate  or  square  muscle. 


II.  FEMORAL  REQION — (Anterior,  Internal,  and  Postrrior.) 

V 

First  Glass — (Movers  of  the  Thigk,) 
,  Oni  Group. 

1.  Pectineal  muscle. 

2.  Lapge  adductor  muscle. 

3.  Long  adductor  muscle. 

4.  Short  adductor  muscle. 


Adductors 


Second  Class — (Movers  of  tke  Leg.) 

( 1.  Tensor  of  the  femoral  fascia. 

First  Group      .    .    %    •  -I  2.  Sartorial  muscle. 

(     .  1 3.  Gracilis  muscl^. 

„  ^  n  ^  f  !•  Straight  femoral  muscle. 

Sbconq  Group — Extensors  ■{  «  .-  .   ^  ^ 


Third  Group — Flexors  . 


i  2.  Triceps  mus^. 
l;  Senft-tendinous  muscle. 

2.  Semi-membranous  muscle. 

3.  Biceps  muscle. 

4.  Popliteal  muscle. 


III.  CRURAL  REGION— (Anterfor,  External,  and  Posterior.) 

First  or  Anterior  Tibial  Group. 

'h  Anterior  tibial  muscle — a  flexor  of  the  foot. 

2.  Long  extensor  of  the  great  toe. 

3.  Common  long  extensor  of  the  toes. 

Second  or  Peroneal  Group. 

1.  Long  peroneal  musck,   U^^^^^„  ^^  f^^ 

2.  Short  peroneal  muscle  j 

3.  Third  peroneal  muscle — a  flexor  of  ^the  foot. 


Third  or  Posterior  Tibial  Group. 

1.  Gastrocnemius^ 
Superficial  layer  \  2.  Soleus.  >  Extensors  of  the  foot. 

t^lantaris  i 

1.  Posterior  tibial — an  extensor  of  the  foot. 
Deep  layer    .    .  *{  2.  Common  long  flexot  of  the  toes. 

Flexor  of  the  great  toe. 


1^- 

13. 

.     .  ^2. 
(3. 
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IV.  PEDAL  REGION— (Dorsal  akd  Plantab.) 
FiBST  Class— (Hbwrr  of  the  Toa  m  Cfeneral,) 

FustQboup. 
1.  Short  extensor  of  the  ioA.*' 

Sbcond  Group. 

•  ^  '  1.  Short  flexor  of  the  ioes. 

2.  Aooessory  flexor  of  the  toes. 

# 
,  ■  ■ 

TfliRo  Group. 

■*  •  •        • 

1.  Four  lumbricales. 

2.  TransTerse  muscle. 

3.  Eight  interosseous  mnscles — addactorti'  and  abdnciors  of  ^e  toes. 

SxcoKD  Class— (ifo0Qr#  ofJhdimdual  Ibet.) 

.    FibA  gEroup. 

1. .  Short  flexorof  the  great  toe. 
2.  Short  flexor  of  the  small  toe. 

SxcoHD  Group. 

1.  Abdnctor  of  the  great  toe. 

2.  A<bdnotor  of  the  smallioe. 

1.  FBMOttAL  BBOION — ^ABTSRIOR. 

The  muscles  of  the  thigh  are  invested  by  the  skin,  saperficial 
fascia  or  subcutaneous  areolar  tissuCi  and  a  strong  fibrous  membrane 
called  the  femar<U  apoheurons  or  fascia  lata.  In  the  subcutaneous 
areolar  tissue  are  a  number  of  veins,  branches  of  the  internal  or 
long  saphenous  vein,  which  passes  from  the  leg  along  the  inner  side 
of  the  thigh,  toward  the  groin,  resting  upon  the  external  surface  of 
the  femoral  aponeurosis. 

DissionoN. — ^The  skin  and  superficial  ftscia  may  be  removed  together, 
so  as  to  expose  the  surface  of  the  femoral  aponeurosis,  and  the  internal  sa- 
phenous vein.  For  this  purpose,  place  a  blodc  under  the  upper  back  part 
of  the  thigh,  and  make  an  inpision  from  the  middle  of  the  cniial  arch,  pass- 
ing along  the  middle  of  the  anterior  surface  of  the  thish  over  the  anterior 
siufrce  of  the  patella,  to  about  an  inch  below  the  anterior  tuberosity  of  the 
tibia.  Next,  intersect  the  loweib  extremity  of  this  long  incision  by  a  trans- 
verse one,  extending  across  the  upper  part  of  the  leg.  Dissect  back  the 
skin  from  the  middle  line,  carrying  the  outer  flap  as  Or  around  as  can  be 
conveniently  done,  and  the  internal  one  as  far  ss  the  prominent  ridge,  formed 
along  the  inner  side  of  the  thigh  by  the  gracilis  muscle. 

In  performing  this  dissection,  a  number  of  lymphatic  glands  will  be 
notioea  in  the  region  of  the  groin ;  and  here,  also,  the  subcutaneous  areolar 
tissue  will  be  seen  to  be  vei^  al^undant,  divisible  into  several  layers,  and 
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traversed  by  nnmerona  omall  veinB  and  arteries.  The  deep  portion  of  this 
areolar  tissue  isbere  styled  the  cjTfcn/<-rm/a»ciii,  and  fornm  ODeof  tliecorer- 
iagfi  of  a  hernia  in  this  situation.  Immediatclj  betow  this  point  the  super- 
ficial fascia  is  closely  adherent  to  the  femoral  aponeuroBia,  a  faet  whose  prac- 
tical bearing  will  be  pointed  out  in  connection  with  femural  hernia. 

The  nervous  filaments  divided  in  turning  back  the  skin  and  fWio,  are 
s  branches  of  the  lumbar  and  crural  nerves. 


The  FEMORAL  APONEUROSIS  (/ascia  lata)  is  a  fibrous  membrane, 
which  forms  a  common  envelop  or  sheath  for  the  muscles  of  the 
thigh,  for  the  purpose  of  binding  ihem  firmly  in  their  placea  dur- 
ing their  contractions.  It  is  exceedingly  dense  and  strong  along 
the  outer  aspect  of  the  limb,  and  beneath  the  crural  arch  and  ante- 
rior spines  of  the  ilium ;  but  weak,  thin,  and  blended  with  the  super- 
ficial fascia,  along  the  inner  surface  of  the  thigh,  and  upon  the  nates. 
It  b  attached  above  to  the  sacmm,  coccyx,  crest  of  the  ilium,  ante- 
rior margins  of  the  large  and  middle  gluteal  muscles,  crural  arch, 
body  and  spine  of  the  pubis,  and  ramus  and  tuberosity  of  the  ischium ; 
externally,  to  the  whole  length  of  the  rough  line  {linea  aspera)  of  ihe 
femur,  forming  in  this  situation  a,  strong  septum,  between  the  mus- 
cles upon  the  outer,  and  those  upon  the  back  part  of  the  thigh ;  in- 
tcmallj/,  it  is  also  prolonged  down  to  the  same  rough  line  of  the 
femur,  forming  a  thinner  septum  between  the  extensor  and  adductor 
muscles  ;  below,  it  is  connected  to  the  condyles  of  the  femur,  tube- 
rosities of  the  tibia,  and  head  of  the  fibula,  covers  the  patella,  a 
bursa  intervening,  and  ia  continuous  with  the  tendons  of  several  of 
the  muscles  that  surround  the  knee.  It  moreover  sends  numerous 
thin  processes  or  layers  from  its  deep  surface,  to  form  separate 
sheaths  for  the  individual  muscles  underneath. 

The  femoral  aponeurosis  is  perforated  at  different  points  for  the 
passage  of  vessels  and  nerves,  but  the  openings  are  generally  small 
and  unimportant,  except  the  one  occupied  by  the  internal  saphenous 
vein.  This  is  situated  in  the  bottom  of  a  considerable  depression 
foundjust  beneath'tho  inner  extremity  of  the  crural  arch  ;  it  is  verti- 
cally oval  In  form,  and  bounded  externally  and  above  by  a  prominent 
orescentic  border,  continuous  with  the  internal  extremity  of  the  crural 
arch.  (For  an  account  of  this  opening,  and  its  relations  to  femoral 
hernia,  see  a  future  page.) 

The  femoral  aponeurosis  is  composed  of  bandies  of  closely  inter- 
woven white  fibres,  which  for  the  most  part  run  horizontally  around 
the  limb.  At  its  thickest  part  the  longitudinal  fibres  are  equally 
numerous,  and  at  one  point  form  a  thickened  band  one  or  two  inches 
broad,  which  originates  from  the  anterior  superior  spinous  process 
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of  the  dium,  and  the  Bdjacent  piurt  of  the  crest,  extends  almost  Ter- 
tieally  downward,  and  is  inserted  int^^  the  outer  side  of  the  head  of 
the  tibia.  Just  beneath,  the  snperior  spine  of  the  iliom,  the  aponeu- 
rosis 18  septoible  into  two  layers,  which  inclose  the  tensor  muscle. 

DissBonoN.-^  7b  expose  the  anterior  muitki  of  flit  thigh^  the  iJBmonl'apo- 
neurosis  inaj  be  diyided  by  a  Tdrtioal  incision^  extendmg  nom.tlie  pubes  to 
Ae  inner  aspect  of  the  knee,  and  turned  outinnd^  editing  it  from  it^  several 
•ttachmenta  above  and  beloWi  and  dividing  the  interittusmars^la  ihat^eome 
from  its  under  sur&ce.  It  majr  be  then  entirely  detMhed  b^  dividing  the 
aeptam  thai  dips  down  t^  the  ibugh  Une  of  the  femur,;  tq  sep^ate^tha  .mus- 
cles upon  the  outer  from  thoae  upon  the  posterior  aeippqt.oC  m  lidi&  This 
luiving  been  donp^  the  muscular  sheaths  may  be  dissoplad'onljw  oecamn  re- 
ffures^  preserving  t&e  main*  Vessels  and  nerves.  To  expese  die'ieiisdr  masde  of 
tnefracia,  the.  outer  layer  of  this  structure  must  be  dMded  in  a^togiludinal 
diieotiOD,  for  the  distance  of  a  few.  inches  below  the  supsridr  entanoc  sf^inous 
prooess  o^  the  ilium,  add  turned  aside. 

■•••.'•..   . 

The  TBNSOB  MU60LB  *0F  THB  RMOBAL  FA60IA  j[jftMifipg^tyyihs> /e- 

mofii)  (Fig.  176, 1),  short,  flat,  and  quadrilateral,  ji  iitMiled  between 
the  two  layers  of  the  femoral  'aponeurosis,  in  th^  ftpperlmt^  part 
0f  the  thigh.  It  originates  tendinous  from  the  outer  lurftM  of  the 
snperior  anterior  spine  of  the  ilium,  between  the  midAe^{|lilteri^d 
sartorial  musdesi  passes  downward  and  a  little  bacUrttd  to*tb6  dis- 
tance^ of  three  or  four  inches,  and  is  inserted  into  ibe  thick  *band- 
like  portion  of  the.  femoral  aponeurosis. 

'  UsB. — ^To  make  the  aponeurosis  tense,,  and  rotate  the  thigh  slightly 
inward.  The  latter  action  is  effected  by  means  of  theihicE'  band- 
like portion  of  the  aponeurosis,  which  is  inserted  into  th^  outer  con- 
dyle of  the  femur,  and  corresponding  tuberosity  of  the  tibia. 

Rblations. — Inclosed  by  the  two  layers  of  the  femoral  aponeu- 
rosis, it  is  at  fir^t  pli^ced  between  the  middle  gluteal  and  sartorial 
muscles,  and  in  its  course  lies  nearly  parallel  with  and  upon  the  an- 
terior margin  of  the  former,  diverging  from  the  latter  to  form  an 
angular  interval,  in  which  a  part  of  the  rectus  muscle  may  be  seen. 

The  8ABT0BIAL  MUSCLE,  the  longest  in  the  body,  is  narrow,  flat- 
tened, >nd -somewhat  larger  a  little' below  its  middle  than  at  either 
extremity.  It  arises,  by  short  tendinous  fibres,  from  the  superior 
anterior  iliac  spine,  and  upper  half  of  the  subjacent  notch,  descends 
inward,  crossing  the  superior  and  middle  thirds,  of  the  thigh  obliquely, 
to  reach  the  back  part  of  the  internal  condyle  of  the  femur,  where, 
becoming  tendinous,  it  continues  on  in  a  vertical  direction,  a^d  hav- 
ing passed  the  knee-joint,  turns  forward,  and  spreads  out  to  be  in- 
serted into  the  crest  of  the  tibia  just  below  the  tubercle. 


DISSECTIONS. 

, — To  flex  the  leg  upon  the  tbigh,  turning  it  at  the  same  time 
,  across  the  opposite,  and  ivhen  this  is  accomplished,  to  flex 
and  adduct  the  thigh  upon  the  pelris ; 
if  the  leg  is  fixed  aa  in  staDding,  tt  may 
Sex  the  trunk  upon  tlie  thighs,  and  ro- 
tate it  in  an  opposite  dlrcctian. 

Kelatiuns. — The  sartorial  belongs  to 
the  superficial  group,  and  is  covered, 
therefore,  by  only  the  femoral  aponeu- 
rosis and  skin.  It  crosses  in  its  coarse 
the  femoral  portion  of  the  internal  iliac 
and  psoas,  the  triceps,  internal  head  of 
the  biceps,  long  adductor,  gracilis,  and 
great  adductor  muscles,  and  at  its  inser- 
tion, lies  in  front  of  the  tendons  of  the 
semitendinous  and  gracilis  muscles,  a 
bursa  intervening.  Its  most  important 
relation,  however,  is  with  the  femoral 
vessels ;  thus,  in  the  superior  third  of 
the  thigh,  it  forms,  with  the  crural  arch 
and  long  adductor  muscle,  a  triangular 
space,  through  the  middle  of  which  the 
femoral  artery  takes  a  nearly  vertical 
course,  accompanied  by  the  femoral 
vein  and  crural  nerves;  in  the  middle 
third,  the  muscle  lies  obliquely  across 
the  vessels,  which  may  be,  therefore, 
found  along  its  superior  or  inferior  bor- 
"■  *■  "*"™^  hiKi  jg^g .  jj,  j|,g  lower  third,  the  artery  is 
bwKruiDt  inifrDUf)  situated  upon  the  back  of  the  limb,  and 
has  Ho  immediate  relation  with  the 
muscle. 

The  ORACILIS  MDSCLE,  long  and  slender,  flattened  laterally,  and 
gradually  tapering  from  above  downward,  forms  the  inner  border  of 
the  anterior  region  of  the  thigh.  It  arises,  by  a  short  but  broad 
tendon,  from  the  anterior  surface  of  the  internal  extremity  of  the 
pubic  bone,  close  to  the  lower  part  of  the  symphysis,  arid  from  the 
descending  ramus  of  the  same,  descends  almost  vertically  to  the 
back  part  of  the  internal  condyle  of  the  femur,  where  it  ends  in  a 
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rounded  tendon^  whiqj^arns  around  the  knee  to  be  inserted  into  the 
crest  or  spine  of  the  IRia,  behind  the  attachment  of  the  sartorial. 

Use. — To  flex  the  leg,  turning  it  at  the  same  time  inward  ;  and 
seoondarOj,  to  adduct  the  thigh.  Acting  from  the  leg  as  a  fixed 
point,  it  assists  m  flexing  t&e  trunk  upon  the  thighs. 

Relations. — The  gracilis  belongs  to  jthe  sup^cial  femoral  groupj 
and  is  oovered)  therefore,  by  only  the  femoral  J^oneiirosis  and  skin. 
Its  internal  or  deep  surface  is  in  contact,  in  the  upper  part  .of  the  / 
thigh,  with  the  adductor  group  of  muscles,  and  below,  with  the  knee- 
joint  and  internal  lateral  ligament  of  the  same,  a  bursa,  common  to 
the  semitendinous,  intervening.  At  its  insertion,  it  is  covered  by 
the  expanded  tendon  of  the  sartorial,  with  which,  and  that  of  the 
semitendinous,  it  i^  connected  by  an  aponeurotic  expansion. 

Sissbction. — ^Detach  the  tenjsor  of  the  femoral  fascia  ^m  its  conneotions, 
and  torn  the  sartorial  in  wordy- and  the  crural,  extensor  group,  consisting  of 
the  rectus  an4  triceps,  already  iu  a  great  measure  expo6ec(,  will  be  brought 
foDy  into  view. 

\  •  '•         ■♦ 

The  &BOT178  OB  sxraioht  muscle  is  one  of  the  large  muscles  of 

the  thigh,  and  extends  in  the  mid4le  line  of  the  limb  in  front,  from 
the  pelvis  to  the  upper  part  of  the  leg.  It  is  somewhat  fusiform  in 
shape,  being  larger  at  the  middle  than  at  either  extremity^  flattened 
from  .before  backward,  and  bipenniform,  its  fibres  running  obliquely 
toward  a  central  aponeurotic  septun\.  It  arises  by  two  short,  rounded 
tendons,  one^rom  the  inferior  anterior  iliac  spine,  and  the^other  from 
the  internal  border^  of  the  acetabulum  and  capsular  ligament,  de^ 
scends  almost  vertically,  inclining  a  little  inward,  and  is  inserted  by 
a  broad  flattened .  tendon  into  the  upper  border  of  the  patella,  in 
comn^oa  with  the  triceps,  and  through  the  ligament  of  the  patella 
into  the  lower  part-of  the  tuberosity  of  the  tibia. 

Use. — To  extend  the  leg^  and,  secondarily,  to  assist  in  flexing 
the  thigh,  dr,  if  the  leg  is  the  fixed  point,  to  assist  in  flexing  the 
trunk  upon  the  lower  extremities. 

Relations. — The  superior  extremity  of  the  muscle  is  crossed  ob- 
liquely from,  above,  downward  and  inward,  by  the  sartorial,  over- 
lapped iptemally  by  the  -outer  border  of  the  iliac  muscle,  and  ex- 
ternally, by  the  tensor  of  the  femoral  fascia  and  middle  and  smftU 
gluteal  muscles ;  it  rests,  above,  upon  the  capsular  ligament  of  the 
hip-joint,  and  below  this  point,  rests  upon  the  middle  portion  of  the 
triceps ;  it  is  covered  throughout  the  lower  three-fourths  of  its  extent 
by  only  the  femoral  aponeurosis  and  skin. 
27 


DigSECTIOXS. 

ir  inclieB  of  its  origin, 

The  TKICEP8  EXTENSOR  MUSCLE  OF  THE  LEO  la  the  largest  muscle 
in  the  femoral  region,  and  coneiats,  aa  its  name  indicatee,  of  three 
heads  or  divisions,  of  which  the  external  'is  commonly  called  the 
vastus  externum,  thointernaJ,  the  va»tug  intermiSt  and  the  middle, 
the  crureua.  The  external  head  (I'airfitg  externua)  (i),  the  Urgestof 
the  three,  arisea  tendinous  from  the  root  of  the  great  trochanter, 
from  tlie  external  edge  of  the  rough  line  [tinea  aspera)  of  the  femur, 
and  from  the  bifurcation  of  this  line,  which  leads  to  the  external 
condjle,  and  flesliy  from  that  process  of  the  femoral  aponeurosis 
that  separates  it  from  the  muscles  *pon  the  posterior  aspect  of  the 
thigh,  and  from  the  surface  of  the  bone  upon  which  it  lies,  *' Its 
external  surface  is  tendinous  ahove,  and  fleshy  below ;  its  internal 
is  fleshy  above,  and  tendinous  below,"  Its  fibres  pass  downward  and 
inward,  with  different  degrees  of  obliquity,  the  most  inferior  being 
nearly  horizontal;  they  become  partly  blended  with  those  of  the  mid- 
dle and  intcrhal  head,  and  partly  with  the  tendon  of  the  rectus,  and 
are  inserted  into  the  outer  half  of  the  upper  border  of  the  patella. 
This  bead  may  be  separated  from  the  middle  or  crnreus  almost  to 
the  patella,  and  is  covered  throughout  by  the  femoral  aponeurosis, 
but  overlapped  above  by  the  great  gluteal  muscle,  and  crossed  by  the 
tensor  of  the  fascia.  The  internal  head  {vastui  intemm)  (5),  occupies 
the  inner  aspect  of  the  thigh.  It  is  broad  below,  and  pointed  above. 
It  arises  tendinous  from  the  inter- trochanteric  line,  and  from  the  whole 
length  of  the  inner  edge  of  the  rough  line  {linea  aspera),  and  fleshy 
from  the  surface  of  the  bono  upon  which  it  lies,  and  the  sponenrotic 
prolongation  of  the  femoral  fascia  that  separates  it  from  the  adductor 
muscles;  its  fibres  descend  obliquely  forward,  and  are  inserted  into 
the  tendon  of  the  rectus,  the  side  of  the  patella,  and,  by  an  aponeu- 
rotic expansion  covering  the  inner  side  of  the  knee-joint,  into  the 
head  of  the  tibia.  It  is  covered  above  by  the  sartorial,  and  lltrough- 
out  the  remainder  of  its  extent  by  the  femoral  aponeurosis. 

The  middle  bead  (crureus)  is  situated  between  the  internal  and 
external,  and  bo  intimately  blended  with  the  former,  tliat  the  two 
cannot  ho  separated.  It  arises  from  the  anterior  surface  of  the 
femur  between  the  inleh- trochun  teric  line  above,  to  within  three  or  four 
inches  of  the  knee,  passes  downward  and  a  little' forward,  and  is 
inserted  tendinous  into  the  upper  border  of  the  patella,  behind  the 
insertion  of  the  rectus.     It  lies  beneath  the  rectus,  and  is  separated 
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from  the  bone  below  luu  very  large  bursa,  which  generally  comnra- 
nicatea  with  the  knee^int ;  or,  more  properly,  the  synovial  mem- 
brane of  the  knee-joint  is  generally  prolonged  upward  beneath  the 
muscle  apon  the  anterior  surface  of  the  bone,  to  the  distuice  of  two 
or  three  inches,  or  sonietimes  even  to  ^  greater  extent. 

AcTiON.<^The  tnie  insertion  of  t)ie  triceps  iMjfaig  the  base  of  the 
tubercle  or  anterior  tuberosity  of  the  tibia,  through  the  ligament  of 
the  patdia  common  also  to  the  rectus^  its  social  action  is  extension 
of  the  leg.  It  is  probably  the  most  powerful  nrascle  in  the  body, 
and  its  sodden  Contraction  has  been  known  to  fracttu'e  the  patella, 
and,  tear  sway  the  tuberosity  of  the  tibia,  to.  whidh  it  is  attaished  by 
the  ps^a  .ligament. 

Bblatioks. — The  internal  and  eztemiJ  di<nsions  of  the  triceps 
(intomalf  and  external  vastus)  are  fbr  the  most  part  covered  ohly  by 
the  femofal  aponeurosis  .and  skin ;  but  the  superior  extremity  of  the 
former  is  crossed  by  the  sartorial*,  and  the  corresponding  part  of 
the  latter  by  the  tensor  of  the  fascia,  and  overlapped  by  the  lower 
margin  of  the  great  gluteal  musde :  the  middle  division  (crureus)  is 
corered  throughout  its  whole  extent  entirely  by  the  rectus.  Hie 
inner  border  erf  the'  muscle  is  separated  from  the  adductor  group  by 
a  process  of  the  femoral  aponeurosis,  and,  in  the  middle  third  of  the 
thigh,  is  in  relation  with  the  femoral  artery,  which  lies  here  inclosed 
in  a  fibrous  sheath,  given  off  from  this  muscle  and  the  long  adductor. 
Its  outer  border  is  separated  from  the  muscles  upon  the  posterior 
femoral  region  by  a  strong  process  of  the  femoral  fascia. 

The  name  subcrureiLS  or  capsular  muscle  is  sometimes  applied  to 
a  few  fleshy  fibres  situated  beneath  the  middle  division  or  crureus, 
of  which  they  are  a  part.  They  are  inserted  into  the  highest  point 
of  the  synovial  membrane  of  the  knee-joint,  and  their  use  is  to  keep 
the  synovial  membrane  from  folding  and  consequent  bruising  beneath 
the  patella,  in  extension  K)f  the  leg. 

The  Uganunt  of  the  pateUa  is  the  common  tendon  of  the  rectus 
and  triceps  extensor  muscles  of  the  leg,  the  patella  itself  being  only 
a  sesamoid  bone.  It  is  attached,  above,  to  the  anterior  edge  of  the 
lower  border  of  the  patella,  occupying  about  one-half  or  three-fourths 
of  an  inch  of  its  extent,  descends  almost  vertically,  becoming  some- 
what  narrower,  and  is  inserted  into  the  lower  part  of  the  tuberosity 
of  the  tibia.  It  is  separated  from  the  cavity  of  the  knee-joint  by  a 
mass  of  fat  and  areolar  tissue,  and  from  the  prominent  point  of  the 
tuberosity  over  which  it  glides,  by  a- large  bursa,  which  is  said  some- 
times to  communicate  with  the  articular  synovial  sac. 


DISSECTIONS. 


2.    INTERNAL  REGION   OF   TSE   THIQH. 

The  muBcles  situated  upon  the  internal  aspect  of  tlto  tLigh  (with 
the  exception  of  the  gracilis,  already  described),  act  upon  the 
thigh  itself,  and  constitute  the  class  of  ndductora.  Thej  are  four. 
namely:  the  peetineua,  long  adductor,  short  adductor,  and  great 
adductor.  Between  these  and  the  upper  extremity  of  the  sartorial, 
the  continuation  of  the  psoas  and  iliac  muscles  will  be  seen,  which 
leave  the  cavity  of  the  peLvia  together  beneath  the  crural  arch,  iiav- 
ing  the  femoral  artery  and  vein  situated  along  the  inner  border  of 
the  femur,  and  the  crural  nerve  upon  the  surface  of  the  latter,  and 
beneath  the  outer  border  of  the  psoas ;  below  the  arch,  their  fibres 
converge  downward  and  backward  to  a  short,  thick  tendon,  which 
glides  over  the  prominent  point  of  the  small  trochanter,  a  synovial 
bursa  intervening,  and  is  inserted  into  the  back  part  of  the  root  of 
this  process. 

The  PECTINECS  MUSCLE  (Fig.  176,  2),  flattened  from  before  back- 
ward, broad  above,  and  narrow  below,  arises  from  the  pubic  part  of 
the  ilio-pectineal  line,  and  the  triangular  surface  of  the  body  of  the 
pubis  in  front  of  this  line,  between  the  spinous  process  of  the  bone 
and  the  iHo-pectineal  eminence.  It  descends  a  little  backward  and 
outward,  passes  over  the  inner  border  of  the  hip-joint,  and  is  inserted 
by  a  flat  tendon,  into  the  ridge  leading  from  the  small  trochanter  to 
the  rough  line  of  the  femur. 

Use. — To  adduct  the  thigh,  at  the  same  time  fiexiug  it,  and  ro- 
tating it  outward.   , 

Relations. — It  is  situated  between  the  psoas  and  long  adductor 
muscles,  is  covered  above  and  externally  by  the  femoral  vessels  and 
fascia,  and  lies  upon  the  obturator  vessels  and  nerves,  external  ob- 
turator and  short  adductor  muscles,  and  the  inner  part  of  the  capsu- 
lar ligament  of  the  bip-Joint,  to  which  latter  it  is  somewhat  firmly 
attached  by  areolar  tissue. 

The  LONQ  ADDUCTOR  MUSCLE  (adductor  longug.  Fig.  170,  7).  tri- 
angular, narrow  above,  and  broad  below,  arises  by  a  short,  narrow, 
flattened  tendon  from  the  anterior  surface  of  the  pubic  bone,  be- 
tween the  spinous  process  and  symphysis.  It  descends  outward  and 
backwaril,  expanding  into  a  broad,  fleshy  belly,  and  is  inserted  by  a 
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short,  broad,  flaf-  tendon,  into  the  middle  third  of  the  rough  line 
{Uttea  OMperaj  of  the  femnr. 

UsB.— Same  as  preceding. 

RsLATiOHS. — ^It  is  placed,  nhwe^  between  the-gf^icilis  and  the  pec- 
tineuB,  with  whos^  inner  border  it  is  parallel,  aiid  aj^rentlj  oon- 
tiniioiia  ;Nat  ito  insertion  it  lies  between  the  intemal  head  {vatihAt 
tiit0niii«)  of  the  triceps  extensor  in  firont,  and  the  great  adductor 
behmd,  and  .is  here  cros^  by  the  sartorial  mnsde,  tiie  femoral  ar- 
tery and  iBin  and  IcHig  saphenous  nerve  intervening ;  it  lies  upon 
tiie  ^ort  adductor  and  a  part  of  the  great  adductor.  T^ith  the 
miperior  third  of  the  sartorial  and  the  crunJ  arch  it  forms  the  feme- 
ltd  triangle,  through  the  middle  of  which  passes  the  femoral  artery 
and  vein. 

BisssonoN. — ^Detach  the  long  adductor  from  its  origin,  and  turn  it  down- 
ward.- 

'  The  SHORT  OB  SMALL  ABixucTOB  MUSOLB  {odduetor  bretfii)  is  situated 
beneath  the  preceding.  It  arises  by  a  flat  tendon  from  the  anterior 
surfaoe  of  the  pubis,  between  the  gracilis  muscle  Mid  obturator  fora- 
men, expands  into  a  thick,  fleshy  belly,  and  is  insetted  into  the  su** 
perior  third  of  the  rough  line  of  the  femur. 

UsB.^ — Same  m  two  preceding. 

Bblatiqnb. — Jn  fronts  it  is  in  relation  with  the  long  adductor 
and  pectmeus;  hehmd^  with  the  great  adductor;  ^xUrfMUys  with  the 
external  obturator^  psoas,  and  iliac  muscles;  intemalfy^  first  with 
the  gracilis,  and  then  with  the  great  adductor,  with  which  ^  latter  it 
ia  somewhat  blended. 

DiSSBcnoN.— ^Detach  the  short  adductor  from  its  origin,  and  turn  it  down- 
ward and  outward.  . 

The  g&eat  apduotob  musclb  {addttetar  magntu),  i^  .situated  be-^ 
tm^esk  the  three  preceding  and  the  muscles  upon  the  back  of  the  thigh. 
It  is  the  longest  and  largest  of  the  adductor  group,  narrow  above,  but 
very  broad  and  thick  below,  and  jemarkable  for  the  coarseness  of  its 
texture,  the  deshy  bundles  being  large,  and  separated  from  one  an- 
other by  areolar  septa.  It  arises  tendinous  and  fleshy  from  the  ante- 
rior aurface  of  the  rami  of  the  pubis  and  ischium,  and  tendinous  from 
the  extemiil  border  of  the  ischiatic  tuberosity.  It  descends,  spreads 
out  Hke  a  fan,  and  is  inserted,  by  an  aponeurotic  expansion,  in^  the 
whole  length  of  the  rough  line  {linea  oipera)  between  its  internal 
and  external  lips,  and,  by  a  long,  rounded  tendon,  into  a  tubercle 
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upon  the  upper  back  part  of  tUe  inner  conJyio  of  the  fetn«r.  The 
fibres  have  different  directions ;  those  inserted  into  the  upper  part  of 
the  rough  line  reach  nearly  as  high  as  the  root  of  the  great  tnrch&n- 
ter,  and  pass  from  their  origin  outward  and  a  little  upward.  Below 
this  they  huve  different  degrees  of  obliquity,  and  those  which  go  to 
the  inner  condyle  are  nearly  v&rtical.  Between  the  lust  insertion  and 
that  into  the  rough  line  a  considerable  interval  eiista,  through  which 
the  femoral  artery  and  yein  reach  the  popliteal  space  behind  the 
knee-joint.  The  insertion  into  the  rough  line  is  blended  with  the 
attaebments  of  the  internal  head  of  the  triceps  extensor,  long  ad- 
ductor, and  short  head  of  the  biceps  flexor,  and  ia  perforated  kt 
three  or  four  points  for  the  passage  of  bloodvessels  to  and  from  the 
posterior  part  of  the  thigh. 

Use. — Like  that  of  the  three  preceding,  its  special  function  is  lo 
carry  the  thigh  inward,  hut  it  may  also  act  as  an  extensor  when  the 
thigh  is  much  flexed,  and  as  a  flexor  when  extended ;  this  last  is,  in 
fact,  its  most  caramon  action.  AVhen  the  tbigh  is  the  fixed  point,  it 
steadies  the  trunk  upon  the  femur. 

Kblations. — In  front,  with  the  peotineus,  long  addtictor,  short 
adductor,  and  internal  head  of  the  trrceps  extensor ;  behind,  with 
the  biceps  flexor,  great  gluteus,  semitendinous  and  semimembrftnoua 
muscles,  and  sciatic  nerve;  by  its  inner  border;  first  with  the  gracilis, 
and  then  the  sartorial;  by  its  superior  border,  with  the  quadrate  or 
square  muscle  of  the  tbigh.  Its  most  important  relation,  however, 
is  with  the  femoral  artery  and  vein,  which,  in  the  lower  fourth  of 
the  thigh,  pass  between  the  two  divisions  of  the  insertion  of  the 
muscle  to  reuch  the  ham  or  popliteal  space. 

The  vessels  and  nerves  seen  in  this  dissection  are,  the  femoral 
artery  and  vein,  and  crural  nerve. 

The  femoral  artery  is  the  continuation  of  the  iliac.  It  makes 
its  appearance  upon  the  thigh  teneath  the  inner  fourth  of  the 
crural  arch,  between  the  femoral  vein  and  psoas  muscle,  aboat  an 
inch  and  a  quarter  external  to  the  concave  edge  of  Gimbeni&t's 
ligament.  From  this  point,  it  descends  almost  vertically  to  reach 
the  popliteal  space,  the  curvature  of  the  femur  inward  requiring  the 
vessel  to  incline  but  very  little  backward  for  this  purpose-  In  the 
upper  third  of  the  thigh  it  passes  vertically  through  the  middle  of 
the  triangular  space,  marked  oflT,  above,  by  a  !!»«  corresponding  to 
the  fold  of  the  groin  ;  internally,  by  the  long  adductor  muscle,  and 
txtemalhj,  by  the  superior  third  of  the  sartorial.  In  this  space  it 
rests,  first  upon  the  inner   border  of  the  psoas,  next   the   outer 
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border  of  the  p^^tineus,  and  then  tiie  short  addnotor,  which  sepa- 
rate it  from  the  head  ef  the  ftmor.  It  is  covered  by  the  skin, 
iilperfieial  fascia,  and  femoral  aponeniWs.  It  is  here  that  the  ves- 
sel maf  be  felt  pnlsattng,  and  may  be  compressed  ^i^er  upon  the 
polHS^  4r^  lower  down,  npon  the .  ihnet  and  anterior  surface  of  the 
femnr.  Ligature  of  the  artery  is  usually  performed  in  the  lowest 
angle  'uf  the  trianj^  for  reasons  hereafter  to  be  mentioned.  In  the 
Boddle  third  of  the  thigh  it  lies  npon  Ihe  insertion  of  the  long  and 
great  adduetor  behind,  in  contact  with  the  inner  border  of  the  in- 
*  tomal  head  (internal  vastus)  of  the  triceps,  and  covered  in  by  the 
[.  aartoriaL  It  is  contained,  together  with  its  Jkccprnpanying  vein  and 
saphenoiiB  n^rve,  j|i< A.  fibrous  sheath  formed  from  the  tendinous 
fiirea  of  the  above-mentioned  muscles,  whidi  are  here  attached  to 
di6  roi^h  line  of  the  femur.  Below  this  point,  the  artary  and  yein 
reach  the  popliteal  space,  through  a  tendinous  ovalvopemng;  situated 
npon  the  inner  side  of  the  fetaur  in  the  interval^  between  the  long 
tendon  of  the  great  •adductor,  and  that  portion  of  the  muscle  that  is 
inserted  into  the  rough  line  of  the  femur.. 

The  branchea  of  the  femoral  artery,  which,  however,  will  be  more 
particularly  studied  upon  the  limb  reserved  for  that  purpose,  are :  1, 
some  small  superficial  twigs  to  the  lymphatic  glands  of  the  groin, 
and  skin  of  the  scrotum,  abdomen,  and  hip,  niuned  tespectively, 
external  pudie  (superior  and  inferior),  superficial  epigoAric^  and  sti- 
perficial  eircumftex. iliac;  2,  ^  large  branch  called  the  de^  femoral 
{profunda\  to  the  muscles  upon  the.  inner  and  back  part  of  the 
thigh;  8,  muscular  twigs  to  the  sartorial,  triceps,* fcc;  and  4,  just 
before  entering  the  popliteal  space  a  considerable  branch  called  th|9 
great  anastomotie  {anaetomotiea  magria)  to  the  parts  about  the  inner 
side  of  the  knee.  Of  these,  the  deep  femoral  is  by  far  the  most 
important:  it  comes  oflf  from  the  posterior  aspect  of  the  main  trunk 
about  two  inches  below  the  crural  arch— often  nearer— descends 
backward,  and  is  divided  into  s^  great  number  of  branches,  some  of 
which  (the  perforating  arteries),  perforate  the  insertion  of  the  great 
adductor  muscle  to  reach  the  back  of  th6  thigh,  *and  others  are  distri- 
buted to  the  muscles  around  the  "hip-joint.  It  is  the  nearness  of  jthe 
<Hrigih  of  the  deep  femoral  artery  to  the  epigastrici  which  is  given 
<iir  fit>m  the  external  iliac  just  above  the  crural  arch,  that  renders 
liga^e  of  the  common  femoral  artery  dangerous  in  this  part  of  the 
femoral  triangle. 

The  femoral  veitiy  while  under  the  crural  arch,  lies  to  the  inner 
nde  of  the  artery,  but  immediately  below  becomes  posterior,  and  in 
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the  popliteal  Bpaoe  is  even  a  little  external.  The  deep/emoral  vein 
accompaiiies  the  artery  of  the  same  name,  and  opens  Into  the  pre- 
ceding from  behind,  about  tvo  inches  below  the  arch.  The  in(<r- 
nal  saphenoui  vein  lies  upon  the  femoral  fascia,  and  terminates  in 
the  common  femora),  by  passing  through  the  saphenous  opening 
below  the  inner  extremity  of  the  crural  arch. 

The  Crural  Nerve  leaves  the  abdomen  beneath  the  omral  arch, 
along  the  outer  border  of  the  psoas  and  upon  the  surface  of  the 
iliac  muscle,  and,  having  reached  the  thigh,  divides  almost  imme- 
diately into  a  laeh  of  branclies,  most  of  which  are  distributed 
to  the  muscles  and  skin  of  tii«  anterior  region  of  tlie  thigh;  one, 
however,  called  the  saphenous  nerve,  longer  than  the  rest,  accom- 
panies the  femoral  artery  and  vein  within  their  common  sheath,  as 
far  as  the  opening  in  the  great  adductor  muscle,  then  passing  be> 
tween  the  tendons  of  the  sartorial  and  gracilis  muscles,  it  reaches  the 
internal  saphenous  vein,  whose  course  it  follows  along  the  inner  side 
of  the  leg  to  the  foot,  distributing  filaments  at  different  points  to 
the  skin  and  muscles. 


POSTERIOR   PELVIC   REGION. 

The  muscles  situated  upon  the  posterior  and  external  surfaces  of 
the  pelvis  are  all  movers  of  the  thigh,  and  are  divided  into  two 
groups — extensor  and  rotator.  The  extensor  group  comprises  the 
three  gluteal  muscles ;  the  rotator  group  consists  of  six — tho  pyri- 
form,  internal  obturator,  external  obturator,  superior  twin,  inferior 
twin,  and  Square  femoral.  The  extensors  should  be  dissected 
first. 

Dissection. — Turn  the  subject  over,  place  a  block  traiisven>ely  beneath 
the  hips,  and  rotate  the  thiRh  inward;  then  make  an  incision  from  the  point 
of  the  sacmm,  followiog  the  fcild  of  the  buttock  to  the  outer  side  of  the 
thigh,  another  along  the  posterior  half  of  the  iliac  crest,  and  a  third 
from  the  superior  iliac  spine  t«  the  terminatioa  of  the  first..  Dissect  off 
first  the  skin  and  subcatoneous  fitt,  which  latter  is  generally  very  abundant 
in  this  region,  and  afterward  the  fascia  that  covers  the  first  muscle  of  the 
eztenftor  group — the  great  gluteal — EbUowin];,  aa  usual,  the  course  of  the 
muacular  fibres.  Tho  fascia  is  &  continuation  of  the  femoral  aponeurosis, 
is  not  however  very  dense,  but  very  closely  attached  to  the  muscle  by  na- 
merons  prolongations,  which  dip  roUt  the  sabstonce  of  the  muscle,  and  sepa- 
raU)  its  ooatse  hnndles  from  one  another.  Ou  this  account  it  is  rather  diffi- 
cult to  remove,  for  at  every  stroke  of  the  knife  a  now  process  presents  itself, 
until  the  whole  are  successively  divided ;  aud  even  when  the  greatest  care 
has  been  taken,  the  muscle  haa   nearly  always  a  ragged,  ill-dissected  ap- 
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Tbe  esBAT  olutral  husolb  (^2utetM  hmcmiu*,  Fig.  1T9, 2)  fomiB 
th«  prominent  rotinded  p&rt  of  the  nstes ;  it  is.  very  large,  flattenef, 
bat  rery  ttiiekr  utd  somevtist  qnadrangKlar  in  flfaape.  It  is  remark- 
•ble  for  the  eoftmaen  of  its'teztnre,  heing  composed  of  large  mns- 
eidv  fuoieleM,  which  are  Beparated  from'eftoh  ether  by  pniongatioiu 
of  the  iaveflting  fsedA.  -  It  arises  tendin^ns  utd  fleshy  fivm  abont  two 
inefan  <J  tbe  orest  of  the  ilium  behind,  and  the  adjacent  rough  tri- 
mgdar  imCaoe  upon  the  outer  a^ct  of  this  bone;  from  the  pos- 
tnm  H«ro-iliao  ligaments  and  the  adjacent  snrfaee  of  the  common 
*  ^Mmenrons  of  the  spinal  mnsote? ;  from  the  tubercles  of  the  sacrom 
'  tttenal  to  ihe  poetbrior  sacral  foramina,  and  from  the  posterior 
nnftee  of  the  eoooyz  and  sac^o-ieohiatio.  ligament  From  these 
pfliMi  the  fibres  pass  ontvard  and  downward,  formmg  large  an- 
gslar  handles,  nearly  parallel,  bnl  slightly  converging,  and  are  in- 
serted,partly  into  the  femoral  aponenrosis,  upon  the  outer  aspect  of 
tt«  thigh,  bni  principally  by  a  broad,  strong  tendon,  which  glides 
orer  the,  great  trochanter,  into  the  rough  ridge  leading  from  the 
gTMt  trochanter  to  the  rough  line  of  tlio  femur,  also  for  a  short  dis- 
tsnee  into  the  upper  part  of  this  line. 

UiB.^Te '  extend  the  thigh,  and  assist  in  rotating  it  outward. 
Acting  from  the  femur,  it  is  one  of  the  principal  muscles  tbat  main- 
tun  the  body  in  an  erect  position. 

Kblatiohb. — It  is  covered  by  an  expansion  -<rf  Mut  f«noiU  apon- 
enroais,  and  by  firm* areolar  adipose  tissue  ;  it  oorert  the  posterior 
part  of  th4  middle  gluteal  muscle,  all  qT  fb«  rotator  group,  the 
aacro-ischiati*  f<vkmina  and  their  oontH^ed  structures,  the  tu- 
berous of  the  istAium,  the  great  trochai^i^f  'and  the  upper  part  of 
the  external  head  {vatlatexUmut)  of  the'triceps.  Its  superior 
border  ia  closely  oonnected  by  the  femoral  aponeurosis  to  the  snr- 
&ee  of  the  middle  gluteal  mnscle,- which  it  crosses  obliquely  down- 
ward and  fiirward.  Its  inferior  forms  a  mailed  prominence  across 
tlie  tipper  bach  part-  of  the  thigh.  A  large  multilocular  bursa 
separate  the  tendon  of  the  muscle  from  the  trochanter,  and  some- 
^ea  a  ami^er  one  is  found  jnst'below  this,  where  the  tendon  passes 
ant  the  upper  part  of  the  exterdal  head  of  the  triceps ;  but  be- 
tween the  muscular'  mass  and  the  tuberosity  of  tho  ischium  orAr 
which  it  lies,  there  is  generally  only  a  quantity  of  areolar  tissue', 
wUoh^  however,  in  persons  accustomed  to  sit  much  on  hard  seats, 
t  converted  into  a  true  bursa. 


BiSflSOTIOiT. — DeUob  the  great  gluteal  from  its  oriiinB,  and  turn  it  out- 
6  its  deep  relations  and  insertMm;'  then  ramove  it 
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entirely,  «ti<]  diswct  ibe  aroolar  tisme,  wbicb  is  berv  tcit  ftbonduil, 
iiom  tbc  eubjacc-Dt  parU.  la  (nmitig  the  moscle  oulvard,  bnoohee  of  the 
glateal  arlcrj,  a  vessel  of  considcnkble  size,  will  be  necesaarilj  dividod. 

The  Mri>DLB  gluteai.  musclb  (^lutein  mediiu,  Fig.  177^1,  2), 
broad,  thick,  and  radiated,  is  more  deepl;  seated  than  the  preceding, 
hut  covered  hy  it  only,  behind.  It  arises  from  the  under  surface  of 
the  Femoral  aponeurosis  that  covers  its  antorior  half,  and  from  the 
whole  of  tbo  dorsal  surface  of  the  ilium  between  the  anterior  three- 
fourths  of  the  crest  above  and  the  semicircular  line  below,  «xi«nd- 
io£  a£  far  fornard  as  the  superior  anterior  iliac  spine  and  the  anb- 
jacent  notch,  and  as  far  backward  as  the  margin  of  the  sacro-  % 
ischiatic  notch.  From  this  eiten- 
^ifr'"-  aive  surface  the  fibres   converge — 

those  in  front  passing  downward 
and  backward,  and  those  behind 
downward' and  forward — t^  a  flat- 
tened tendon,  which,  paBsing  over 
the  prominent  edge  of  the  great 
trochanter,  is  inserted  into  the 
whole  breadth  of  the  outer  surface 
of  this  process. 

Use. — The  special  action  of  this 
muscle  is  e-tt^nsion  of  the  thigh. 
It  is  also  an  abductor,  and  its  an- 
terior fibres  rotate  the  femur  in- 
ward. In  the  last  movement  (rota- 
tion inward)  it  acts  almost  eatirel; 
alone,  the  onl;  other  muscles  from 
which  it  can  possibly  derive  ma- 
terial assistance  are,  the  tensor  of 
the  femoral  aponeurosis,  and  the 
anterior  fibres  of  the  small  gluteal 
Relations. — It  is  covered  be- 
hind by  the  great  gluteal  mjiscle,  and  in  front  by  the  femoral 
aponeurosis,  from  the  under  surface  of  which  a  large  part  of  the 
muBclo  takes  its  origin.  Its  anterior  border  is  overlapped  by  the 
tensor  of  the  femoral  fascia ;  its  posterior  is  parallel,  and  in  close 
contact  with  the  pyriform;  its  deep  surface  covers  the  small 


Dtsi^EcrioN. — Detach  the  middle  gluteal  muaclo  from  its  ori^n,  and 

t  outward,  taking  care  ngt  to  reuiiive  the  piriform  along  with  it. 


gluteal        I 
and  turn 
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The  BMAiiL  GLUTEAL  MirBOLB,.miioh  Smaller,  bat  shaped  like  the 
preceding,  beneath  which  it  is  placed,  arises  from  the  whole  spaoe 
upon  the  dorsal  surface  of  the  ilium,  between  the  curved  line  and 
aoetabnlam ;  its  fibres  .descend  convergingly,  and  end  in  a  strong, 
flattened  tendon^  which  is  inserted  into'  the  anterior  border  and  an- 
terior half  of  the  upper  edge  of  the  great  trochanter. 

Uss. — Same  as  the  preceding.  . , 

B|{LAn0N8,T— It  is  covered  entirely  by  the  jniddle  gluteal,  and 
lie9  upon  the  capsular  ligament  of  the  hip-joint. 

The  mz  muscles  that  rotate  the  thigh  outward  are  now  nearly  all 
mtitUf  ai|d  in  the  same  dissection  will  be  observed  numerous  large 
aiteries  and  nerves,  presently  to  be  mentioned. 

»  *  ■ 

The  PYBIFOBM  MU80LB  (Fig.  177,  4),  long,  flattened,  ahd  triangu- 
lar, originates  by  its  broad  extremity  within  Uie-  pelvis,  from  the 
anterior  surface,  of  the  second,  third,  and  fourth  pieces  of  the 
aacnun  external  to  the  anterior  sacral  foramina ;  its  fibres  descend 
convergingly  outward^  and  a  little  forward,  dirough  the  upper  part 
of  the  great  sacro-ischiatic  foramen,  to  a  rounded-  isndon  which  is 
inserted  into  the  inner  surface  of  the  upper  border  of  the  great 

trochanter  behind. 

'  •  •  • 

BsLAnoNS. — By  its  anterior  or  internal  surface  it  ia  in  no  relation 
witl^  the  rectum,  sciatic  plexus,  hypogastric. plexus,  and,  without  the 
pelvis,  with  the  hip-joint.  .  Its  posterior  surface  is  In  contact  with 
the  outer  border  of  the  sacruo^,  and  covered  by  the  great  gluteal 
muscle*  Its  upper  or  external  border  is  separated  from  the  middle 
glutei^  muscle  above,  and  by  the  gluteal  vessels  and  nerves,  but  below, 
is  in  intimate  coi^nection  with  this  muscle.  Its  lower  border  is 
separated  from  the  superior  twin  muscle  by  the  great  and  small 
edatic  nerves  and  sciatic  vessels.  The  great  sciatic  nerve  .often 
perforates  the  muscle* 

The  TWIN  MUSCLES  (gemelUj  5,  10)  are  two  small,  fleshy  slips, 
connected  with  and  separated  from  one  another  by  the  tendon  of 
the  internal  obturator.  The  iuperiar  arises  from  the  spine  of  the 
ischium,  the  inferior  from  the  tuberosity;  they  both  pass  hori- 
BontaUy  outward,  and  are  inserted  with  the  above  tendon,  which 
they  doeely  embrace,  into  the  digital  fossa  at  the  base  of  the  great 
trochanter. 

Belationb.— -They  are  covered  by  the  great  gluteal  muscle, 
crossed  behind  from  above  downward  by  the  great  sciatic  nerve 
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and  accompanjmg  vessels,  and  in  contact  in  front  with  the  pos- 
terior surface  of  tLe  bip-joint. 

DisSEmON. — Divide  Ibe  great  selfttic  nerve  two  or  three  inokea  below, 
Mil  dissect  ibe  twio  muscles  off,  to  show  the  tcndofl  of  the  internal  obtura- 
tor. The  .fleshy  portion  of  this  mvacle  haa  been  already  seen  in  the  dis- 
Bection  of  the  interior  of  the  pelvis. 

The  INTERNAL  OBTURATOR  MUSCLE,  flattened  but  thick,  triangular 
in  form,  and  situated  partly  within  and  partly  without  the  cavity 
of  the  pelvis,  arises  from  the  internal  anrface  of  the  obtarator 
membrane  and  the  borders  &f  the  obturator  opening.  The  fibres 
converge  downward  and  outward,  toward  the  smaller  sacro-ischiatic 
or  sciatic  foramen,  where  thej  end  in  a  number  of  tendinous  slips, 
which  are  reflected  at  a  right  angle  over  the  pulley-like  surface  of 
the  ischium  between  its  spine  and  tuberosity,  a  large  bursa  inter- 
vening. These  slips  end  in  the  rounded  tendon,  whidi  is  inclosed 
by  the  twin  muscles,  and  inserted  into  tite  digital  fossa  at  the  root 
of  the  great  trochanter.  In  order  to  see  the  tendinous  slips  and 
the  smooth  surface  over  which  they  glide,  the  tendon  mast  be  de- 
tached from  its  insertion  and  turned  outward. 

Relations. — Within  the  pelvis  it  lies  anterior  and  external  to 
the  contained  organs,  and  is  covered  by  the  tendinous  arch  that 
gives  origin  to  the  elevator  muscle  of  the  anus,  and  by  the  pelvic 
faaeia.  In  leaving  the  cavity  of  the  pelvis,  it  occupies  the  smaller 
sciatic  foramen,  in  common  with  the  internal  pudic  vessels  and 
nerve ;  external  to  the  pelvic  cavity,  it  is  covered  by  the  great 
gluteal  muscle,  crossed  by  the  great  sciatic  nerve  and  accompanying 
vessels,  lies  upon  the  posterior  surface  of  the  hip-joint,  and  is  in- 
separably blended  with  th«  twin  muscles. 

The  SQUARE  FEMORAL  MUBCLE  {quadratus  fetjtoris,  0)  is  situated 
below  the  tendon  of  the  preceding.  It  is  flattened  antero-poSteriorly, 
quadrangular,  as  its  name  indicates,  about  two  and  a  half  inches 
long  and  one  and  a  half  broad,  and  almost  entirely  fleshy.  It  arises 
from  the  external  border  of  the  ischiatic  tuberosity,  passea  trans- 
versely outward,  and  is  inserted  into  the  posterior  border  of  the 
great  trochanter  and  posterior  inter-trochanteric  line. 

Relations. — It  is  covered  by  the  great  gluteal  muscle,  crossed 
by  the  great  sciatic  nerve  and  accompanying  vessels,  and  covers  the 
e.fterniil  obturator  muscle  and  the  posterior  surface  of  the  hip-joint. 
Its  lower  bovdor  is  parallel  and  in  contact  with  the  -Buperior  border 
of  the  great  adductor  muscle,  of  which  it  often  seems  to  be  b  p 
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Di06EcriON.— -Detach  thnqu$re  muscle  from  its  origin  and  insertion,  and 
dissect  off  the  subjaceiit  areolar  tissue,  and  the  external  obturator  wUl  be 
brought  into  view. 

The  BZTBBKAIi  OBTUBATOB  HU8GLB  is  triangular  pyramidal,  with  its 
base  inreseBttng' toward  the*  pelvis,  and  thinner  and  smaller  than  the  in- 
ternal obturator.  It  arises  fleshy  from  the  ant^ribr  or  external  surface 
of  th6  obturator  membrane,  antl  the  adjoining  surfaces*  Jl  the  bones 
that  fom)  the  obturator  foramen.  ^The  fibres  cony ergeoilt ward  and 
badnrard,  to  a  fleshy  beUy,  which  turns  obliquely  around  the  neck 
of  ike  femur,  'in  a  sort  of  notch,  between  the  tuberosity  of  the 
isohium  and  aoetabulunu  Here  a  strong  tendon  is  formed,  which 
passes  horixontally  outward,  between  the  inferior  twin  muscle  and 
the  capsular  ligament  of  the  hip-joint,  and  is  inserted  into  the 
lowest  part  of  the  digital  fossa,  at  the  root  of  the  great  trochanter. 

Bblations. — It  is  covered  anteriorly  by  the  adductor,  psoas,  and 
iliac  muscles,  and  obturator  nerve  an^s  vessels ;  externally,  by  the 
capsular  ligament  and  neck  of  the  femur ;  and  posteriorly,  by  the 
square  and.  inferior  twin  muscles- 

The  special  action  oi  the  preceding  six  muscles  h  rotation  of  the 
thigh  outward*  It  is  necessary,  bowevor,  for  the  perfo»nnanee  of 
this  movement^  that  the  limb  should  be  either  straight  or  exteilded ; 
for  when  semi-flexed,  as  in  the  sitting  posture,  they  are  only  ab- 
ductors. Acting  from  the  femur  as  a  fixed  point,  they  turn  the 
trubk  toward  the  opposite  side.  Some  of  them  are  closely  con- 
nected with  the  capsular  ligament  of  the  hip-joint,  ajid  thus  pro- 
bably prevent  the  folding  of  this  structuve  between  the  head  of  the 
bone  and  margin  of  the  acetabulum. 

The  arteries  observed  in  dissecting  the  posterior  pelvic  region, 
are :  1,  the  gluteal  artery^  a  vessel  of-  considerable  size,  which 
passei  eat  the  highest  part  of  the  great  satro-ischiatic  foramen, 
and  divides  into  branches,  to  supply  the  three  gluteal  muscles;  2^ 
the  Mciatic  artery j  but  little  smaller  than  the  gluteal,  emerges  at  the 
lower  part  of  the  great  sciatic  foremen,  in  company  with  the  great 
sciatic  nerve,  and  is  distributed  to  the  muscles  upon  the  lower  back 
part  of  the  hip  and  upper  back  part  of  the  thighs ;  8,  the  irUemal 
pudic  orf^ry,' leaves  the  pelvic  cavity  at  the  lower  part  of  the  great 
sciatic  foramen,  passes  over' the  posterior  surface  of  the  spine  of  the 
ischium,  and  enters  the  cavity  again  through  the  small  sciatic  fora- 
men, t^  reach  the  deep  part  of  the  perineum  and  root  of  the  penis. 
Fetiur  accompany  the  several  arteries,  and  terminate  in  the  internal 
iUac  vein.     The  Nerves  are :  1,  the  superior  gluteal  nerve^  which 
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irtory,  and  is  distr: 
middle  and  small  gluteal  muscles ;  2,  the  inferior  gluteal,  wtich 
emerges  from  the  pelvis  beneath  the  pjriform  muscle,  and  is  dia- 
tributed  to  the  great  gluteal  muscle ;  'i,  the  small  sciatic  origi- 
nates by  a  common  trunk  with  the  preceding,  passes  from  the  pelvis 
beneath  the  pyriforra  muscle,  and  is  distributed  principally  to  the 
ekin,  over  Ae  tuberosity  of  the  ischium  and  back  of  the  thigh;  4, 
the ^uijie  accompanies  the  internal  pudio  artery  and  its  branches; 
5,  the  great  sciatic,  the  largest  nerve  in  the  hotly,  leaves  the  pelvic 
cavity  beneath  the  pyriform  muscle,  and  descends  upon  the  twin, 
internal  obturator,  and  s()uare  muscles,  midway  between  the  great 
trochanter  and  tuberosity  of  the  ischium,  to  the  back  of  the  thigh, 
whence  it  descends  to  the  leg  and  foot,  as  will  be  hereafter  seen. 


P09TKBI0R   fEMORAL   REGION. 

The  muscles  situated  upon  the  back  of  the  thigh  are  the  biceps, 
semitendinous,  and  semimembranous.  They  are  commonly  called 
the  ham-Btring  muscles,  and  are  all  flexors  of  the  leg.  The  popli- 
tcus,  the  other  mnscle  belonging  to  the  flexor  group,  is  situated  upon 
the  back  of  the  leg. 

Dissection. — Divide  ilie  skin  by  an  inoisiou  eatendiag  from  the  ieobi. 
atiu  tuberosity  to  the  middle  of  the  lawer  part  of  the  ham,  where  it  may  be 
intersecied  by  another,  extending  transversely  across  the  upper  back  part 
of  the  leg.  Dissect  aeide  the  ^kin  and  subcutaneous  cellulo-adipose  tissue, 
and  the  continuntioD  of  the  femorul  aponeurosis  that  covers  t^e  muscles  of 
this  region  will  bo  brought  into  view.  This  aponeurosis  or  fascia  is  not 
nearly  so  dense  as  upon  the  outer  or  anterior  aspedt  of  the  limb,  but 
inereascs  in  strength  from  above  downward.  It  is  attached  above  to  the 
tuberosity  of  the  ischium,  dips  down  upon  each  side  to  reach  the  rough  line 
of  the  femur,  sends  processes  or  sheaths  to  the  subjacent  muscles,  and  isooD' 
tinuous,  below  the  ham,  with  the  fiiauia  of  the  leg. 

Turn  aside  the  fuBeia,'Sad  dissect  the  areolar  and  adipose  tissue  cleanly 
from  the  iDUSclos  and  popliteal  apact;. 

The  BICEPS  FLEXOR  AmgCLIS  OF  THE  LEG  (Fig.  178,  3),  a  long 
large  muscle,  situated  upon  the  outer  hack  part  of  the  thigh,  has, 
as  its  name  indicates,  two  heads,  of  which  one  is  longer  than  the 
other.  The  lojtg  head  originates  from  the  upper  back  part  of  the 
tuberosity  of  the  ischium  by  a  thick,  strong  tendon,  common  to  it 
and  the   semitendinous    muscle,  descends   a  little  outward,  leaves 
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die  Ifttter  mnsole  about  nro  ot  three  inohea  below  the  tuberosity, 
expands  into  a  fusiform,  fleah^  belly,  and 
at  the  inferior  third  of  the  thigh  nnitee 
with  the  akort  4uady  which  ariita  fleshy 
from- the  middle  threft-fifthe  of  the  rough 
line  of  the  femur,  and  deaoende  backward 
and  ■  fittle  inward,  in  the  form  of  a 
rosided  fleshy  ^kaas.  The  two  .forv  a 
eommon  strong  tendon  (the  external  .ham- 
string), .  which  descends  behind  the  outer 
sid^  of  the  knee,,  tnms  forward,  and  is 
ineertedtiirte  the  bead  of  the  fibula,  and  by 
an  apmeorotie  .expaneion  into  the  bead  of 
the  tilua  and  orural  fascia. 

Vbm. — To  flex  the  leg,  and,  secondarily,' 
to  extend  the  thigh.  Acting  npm  the  leg 
aa  a-fixed  point,  it  ateadiee  the  thigh  -and 
pelTis,  and  bends  the  latter  backward  upon 
the  bip-joiat. 

&BLATIoq0. — The  etvnmon  tendm  of  the 
bieepa  and  semitendinous  muscles  is  covered. 
by  Uw  great  gluteal  muscle,  and  separated 
from  the  tnberoeity  of  the  ischium  by  a 
bursa ;  from  the  point  where  the  two  sepa- 
rate, the  long  head  lies,  at  first,  upon  the 
poaterigr  surface  of  the  Bomiteadinous,  but 
gradnaUy  leaves  it  to  the  inner  side,  and 
passes  over  the   great  sciatio  nerre,    atfd    (lauii;  ^  Hap*  s 
short  head ;  the  common  tendon  of  the  (wo    "^^^^  "^  ««it«Hji««..i 
heads  crosses  the  external  articular  vessel,    ">>•' 
and  external  head  of  the  gastrocnenius  muscle. 


th^h:  l.mUdliclDtaa:  S,pMt 


The  BEUiTENDiNOUB  JiuscLE  (6)  arises  from  the  upper  back  part 
of' the  tnberosity  of  tKe<  ischium,  by  a  common  tendon,  with  the 
biceps ;  the  muscular-  fibres  originate  from  the  outer  side  of  the 
tendon  for  the  distance  of  two  or  three  inches,  and  form  a  large 
ftinfona  belly,  which  descends  &  little  outward,  and  about  three 
inches  above  the  knee-joint  terminates  in  a  long  ronnded  tendon ; 
this  passes  behind  the  internal  eondyle  of  the  femur,  turns  around 
Uie  internal  tuberosity  of  the  tibia,  and  is  inserted' into  the  anterior 
tvberoaity  of  the  tibia,  behind  the  tendon  of  the  sartorial,  and  be- 
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low  that  of  the  gracilis ;  the  lower  or  coi»*x  edge  of  the  tendon  is 
connected  with  the  fascia  of  the  leg. 

Use. — To  flex  the  leg  anil  rotate  it  slightly  inward ;  or,  acting 
from  the  leg,  to  steady  the  pelvis  on  the  hip-joint,  and  bend  it  back- 
ward; as  a  secondary  effect,  it  may  assist  in  flexing  the  thigh  on  the 
pelvis. 

KelATIAs. — It  is  covered  Buperiorly  by  the  great  gluteal  muscle, 
is  superficial  in  the  rest  of  its  course,  and  rests  upon  the  semimem- 
hro&oua. 

The  SEMIMEMBRANOUS  MUSCLE,  situated  beneath  the  preceding, 
arises  from  the  lipper  back  part  of  the  tuberosity  of  the  ischium, 
beneath  the  common  origin  of  tbo  biceps  and  aemitendlnoua,  by  a 
strong  fiat  tendon,  which  descends  and  spreads  out  into  an  aponeu- 
rotic lamina ;  from  the  inner  surface  of  this  lamina,  the  fleshy  fibres 
originate  as  low  down  as  the  middle  third  of  the  thigh,  and  pass 
obliquely  inward  to  the  outer  surface  of  a  corresponding  lamina  bo- 
low,  which  descends,  narrows  to  a  thick  tendon  that  passes  behind 
the  internal  condyle  of  the  femur,  and  divides  into  three  parts ;  one 
of  these- divisions,  broad  and  thin,  is  reflected  upward  and  backward 
beneath  th«  interna!  head  of  the  gastrocnemius,  and  across  the  pos- 
terior surface,  of  the  knee-joint,  to  he  inserted  into  the  external  con- 
dyle of  the  femur,  constituting  what  is  commonly  called  Winnloic't 
ligament^  or  the  posterior  ligament  of  the  kneerjoint ;  another,  also 
aponeurotic,  expands  over  the  popliteus  muscle  to  be  inserted  into 
the  posterior  surface  of  the  head  of  the  tibia  ;  and  the  third  tarns 
forward  beneath  the  internal  lateral  ligament  of  the  knee-joint,  and 
is  inserted  into  the  inner  tuberosity  of  the  tibia,  behind  th«  inser- 
tion of  the  gracilis  and  semitendinous. 

Use. — To  flex  the  leg  and  rotate  it  inward,  and  secAsdarily,  to 
extend  the  thigh  ;  when  the  leg  is  tlie  fixed  point,  it  steadies  the 
trunk  upon  the  femur,  and  assists  in  bending  it  backward  at  tbe  hip- 
joint, 

KelatiobS. — It  is  covered  above  by  the  semitendinous,  biceps, 
and  great  gluteal  muscles,  and  crosses  tbe  great  adductor  and  square 
muscles ;  below,  it  is  superfici&I,  external  to  the  semitendinous,  over- 
laps the  popliteal  vessels,  and  is  parallel  with  the  great  sciatic  serve 
which  lies  along  its  outer  border. 

Upon  the  back  of  the  thigh,  between  and  beneath  the  preceding 
three  muscles,  is  a  long  narrow  cellular  interval,  comtaunicating, 
above,  with  the  pelvis  at  the  great  sciatic  foramen,  and  bolow,  with 
tbe  popliteal  space  or  ham  of  the  leg.     This  interval  is  traversed 
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its  whole  length  by  the  great  sciatic  nerve,  snrroanded  by  an  abund- 
ance of  loose  areolar  tissue,  aiid*is  the  track  along  which  purulent 
matter  sometimes  travels,  from  the  cavity-of  the  pelvis  or  upper 
back  part  of.  the  thigh,  to  the  popliteal  space. 

No  very  large  or  in)portan(|  bleodvesaela  are  seen  in  this  disseo- 
tioq.  We  have  here,  however,  the  ffreat  $ciatio  nervCf  <^vered  suo- 
eesaively  from  «bove,  downward,  by  the  great  gluteal,  oic^ps,  and 
semitendtnous  muscles,  and  resting  upon  the  posterior  surface  of  the 
square  aod  great  adductor  muscles  as  far  m*  the  popliteal  space.  In 
its  course,  this  nerve  j^ves  off  several  cutaneous  and  nrascular  twigs, 
and  in  the  lower  third  of  the  tlEiigh  ^lits  into  two  branches,  one  of 
whicb^  called,  the  tibial  or  popliteal  nertrey  continues  straight  on 
fhnn^li  the  popliteal  apace  to  the  back  of  the  leg ;  and  the  other,  the 
peroneal  nerve^  turns  around  the. outer  side  of  the  knee,  and  crosses 
the  iipi^r  extremity  of  the  fibula  to  reach  the  front  of  the  leg.  This 
bifurcation -of  the  sciatic  nerve  frequently  occurs  much  higher  up,  and 
sometimes  even  within  the  pelvis.  In  the  latter  case,  the  two  divi- 
siona  either  emerge  together  beneath  the  pyriferm  musole,  or  one 
passef  belaw,  and  the  other,  above  or  through  it»  substance.  In 
either  case,  the  two  follow  the  same,  coturse  to  the  popliteal  space^ 
lying  side  by  side,  amd  separated  only  by  a  narrow  delljUar  inter* 
space.  .      ^ 

.  The  popliteal  epaee  or  pit  of  the  ham,  is  the  liU*ge  diamond- 
shaped  interval,  situated  upon  the  back  part  of  the  lower  extremity 
of  the  femur  and  the  knee.  It  is  formed  principally  bythe  divergence 
of  the  biceps  or  external  hamstring  muscle  on  one  side,  and  .the  semi- 
tendinous and  semimembranous  or  internal  hamstring  muscles  on 
the  other,  and  is,  therefore,  eituated  mostly  above  the  knee-joint; 
its  inferior  short  angle  is*  formed  by  the  twa  beads  of  the  gastroo^ 
nemius  muscle,  which  arise  from  the  corresponding,  condyles  of  the 
femur  internal  to  the  hamstring  muscles,  and  unite  about  an  inch 
below  the  joint.  .  The  space  is  covered  in  by  the  skin  and  a  con- 
tinuation of  the  femoral  aponeurosis,  and  contains  an  abundance 
of  oelliilo-adipose  tissue,  the  popliteal  artery  and  vein,  the  tibial  and 
peroneal  nerves,  and  three  or  four  lymphatic  glands.  The  nerves 
are  superficial  and  external  to  the  vessels ;  the  artery,  which  is  the 
continuation  of  the  femoral,  lies  close  to  the  bone  nearly  in  the 
middle  line,  but  inclines  from  above  downward  and  a  little  outward; 
the  vein  is  less  deep-seated  than  the  artery,  along  the  outer  border 
of  which  it  is  placed,  and  to  which  it  is  very  closely  adherent. 
28 


DISBECTIOirS, 


MUSCLES   OP  THE   LEG. 


The  muscles  of  the  leg  oonslst  of  three  groups,  of  which  one  b 
anterior,  one  external,  and  the  third  posterior.  The  anterior  group 
comprises  three  musclea,  the  anterior  tibial,  the  extensor  of  the  great 
toe,  and  the  long  common  extensor  of  the  toea  ;  these  arc  situated 
upon  the  anterior  crural  region,  between  the  tibia  and  Sbula,  and 
upon  the  interosseous  membrane,  and  should  be  dissected  first. 

DiasBcrioN  op  the  antekior  ceuhal  reoion. — First  detach  the  limb 
from  the  pelvis  by  cuttiog  through  the  coxo-fcmnril  articuktioo,  and  remore 
all  of  the  muKloH  from  the  femur,  dividing  those  tbnt  are  attached  t«  the 
leg,  within  two  or  three  iuches  of  their  iueertion  ;  then  divide  the  skin  by 
a  long  itfcision,  extending  from  the  anterior  tulierositj  of  the  tibin,  along  tha 
estei^al  border  or  spine  of  this  bone  to  the  ankle,  and  thcncti  along  the  inner 
margin  of  the  top  of  the  foot  to  the  extremity  of  the  great  toe ;  reflect  tlie 
skin  outward  03  far  as  the  external  border  of  the  leg  and  foot,  bo  as  to  ex- 
pose the  subjacent  aponeurosis  or  fascia. 

The  erural  aponeurotis  of  the  anterior  region  is  tolerably  dense 
and  strong,  continuous  above  with  the  aponeurosis  of  the  thigh,  and 
with  the  tendons  of  the  sartorial,  gracilis,  semitendinous,  semimem- 
branous, and  biceps  muscles,  and  is  attached,  above,  to  the  head  of 
the  fibula  and  tibia.  From  these  points  it  descends  wpon  the  front 
of  the  leg,  having  a  close  attachment  to  the  spine  of  the  tibia,  and 
to  the  origins  of  the  anterior  muscles;  becoming  thinner  as  it  de- 
scends, it  spreads  ont  over  the  muscles  of  the  fibular  region  to  reach  the 
back  of  the  leg,'and,  increasing  in  density  at  the  ankle,  forms  what 
is  called  the  anterior  annular  ligament  (Fig.  11^).  This  ligament, 
often  but  improperly  considered  a  separate  structure,  is  attached,  in- 
ternally, to  the  malleolar  process  of  the  tibia  and  the  navicalar  bone, 
and,  externally,  to  the  external  malleolus  and  upper  part  of  the 
heel-bone.  It  binds  the  tendons  of  the  anterior  tibial  and  two 
extensor  muscles  in  their  places;  and  from  its  under  surface  two 
processes,  attached  to  the  ligamentous  structures  about  the  joint, 
are  given  off  to  form  three  separate  sheaths,  for  the  accommodation 
of  the  tendons.  Upon  the  upper  or  dorsal  surfaco  of  the  foot  the 
fascia  is  thin  and  comparatively  weak,  and  attached,  cxternBlly  and 
internally,  to  the  bones  forming  the  corresponding  borders  of  the 
foot. 

Dissection. — Divide  the  fascia  just  above  the  ankle  so  as  to  leave  an  in- 
nulnr  band ;  cnt  it  also  from  the  epine  of  the  tibia  its  whole  length,  and  n- 
fleet  it  outward.    In  doing  this,  it  is  necessary  to  carry  the  edga  of  il 
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knife  dofle  to  iU  under  sor&oe  in  tke  upper  put  of  the  region ;  for  here^  as 
before  meiitioned|  it  is  closely  attached  ,to  the  sabfacent  muscles;  in  feet,  the 
monies  ptBj^  orwnate  from  ite  under  sorfeoe: 

The  ANTBBKm  TIBIAL  If USOLB  {UNoIis  anticUSy  Fig.  179,  6)  is  long 
and  tltpering,  and  situsted  in  feont  of  the  leg  along  the  outer  surface  of 
the  tibia.  It  asises  fleshy,  from  the  tuberosity  and  upper  tiriMdiirdi  of 
the  outer  siufaee  of  this  bone,  from  the  (adjacent  part  of  Ihi  inter- 
osseous  membrane,  and  from  the  under  surface  of  the  entral  fascia 
above.  It  descends  almost  vertically,  and  in  the  lower  third  df  the 
leg,  terminates  in  a  long  and  somewhat  flattened  tendon/  which 
paseee  through  a  separate  ring  beneath  the  annular  ligament^  inelines 
inward  over  the  forepart  of  the  lower  extremity  of  the  tibia,  erodiea 
the  aistragalus  and  scaphoid  bones^  and  is  inserted  into  t&e  'fimer 
side  of  the  lar^  cuneiform, bone^  and  the  contiguous  end  ott^'fint 
metfitarsal  bone. 

IJsB^ — To  flex  the  foot,  also  to  adduct  it  and  raise  ila  jfUk^  bol- 
der ;  acting  from  the  ^oot,  it  steadies  the  leg  at  the  anUej^int. 

SblajIons. — It  is  covered  throughout  its  whole  lengA  liy  the 
ernral  fascia,  and  lies  upon  the  outer  surface  of  the  tib&  in  the 
upper  two-tl^rds  of  its  extent,  and  below,  upon  the  antei^or'^ar&ce 
of  this  bone ;  extemallyj  it  is  in  contact  with  the  long  eztenior  of 
the  toes,  and  extensor  of  the  great  toe,  the  anterior  tibial  tassels 
4md  nerve  intervening,  but  situated  de^p  upon  the  ancCarlof  sof&ce 
of  the  interosseous  membrane.  •  ^^ 

The  LONG  bxtensor  MU8CLB  OF  THB  TOES  {extetuor  langtu  digir 
torum  pediij  Fig.  179,  7)  is  long,  thin,  flattened  from  side  to  side, 
and  external  to  the  preceding.  It  arises  fleshy,  from  the  upper  two* 
thirds  of  the  anterior  surface  of  the  fibula,  from  the  interosseous  mem- 
brane, and  from  the  crural  fascia,  and  terminates  just  above  the  ankle 
in  three  tendons  which  pass  beneath  anterior  annular  Kgament.  On 
the  top  of  the  foot  the  external  tendon  qplits  into  two,  making  the 
whole  number  four;  these  proceed  toward  the  toes,  at  the  base  of 
which  they  are  joined  by  the  tendons  of  the  short  extensor,  and, 
forming  a  fibrous  expansion  over  the  first  phalanges,  they  are  in- 
serted into  the  bases  of  the  second  and  third  phalanges.  Before . 
reaching  the  toes,  tlie  tendons  are  connected  together  by  little 
fibrona  slips  that  proceed  from  one  to  another. 

tJsB. — To  extend  the  toes,  and  secondarily,  to  flex  the  fo6t ;  act- 
ing from  the  foot,  it  assists  in  steadybg  the  leg  hi  the  ankle-joint. 
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RELATlOKB.-wIt  ie  covered  by  the  crural  fascia,  and  is  in  contact, 
internally,  with  the  anterior  tibial  and  extensor  of  the  great  toe; 
externally,  with  the  peroneal   muscles,  the  shortest  one  of  which 
Bcema  to  be  only  an  offset  from  the  ex- 
Fig- 17^-  tensor ;  its  tendons  cross  those  of  the 

sliort  extensor  upon  the  upper  surface 
of  the  foot,  obliquely,  from  within  out- 
ward. 

The  EXTEKSOR  MUSCLE  OF  THE  ORSAI 

TOB  (extensor  proyriut  pollicis  pedu, 
Fig.  179,  8)  is  long,  narrow,  flattened 
laterally,  and  situated  between  the  two 
preceding.  It  arises  fleahj,  from  the 
middle  third  of  the  internal  surface  of 
the  fibula,  and  from  the  interosseous 
membrane ;  it  descends  as  far  as  the 
ankle,  where  it  terminates  in  a  long, 
narrow  tendon,  which,  passing  beneath 
tlie  anterior  annular  ligament  and  along 
tlie  upper  surface  of  the  foot,  spreads 
out  into  an  aponeurosis  over  the  first 
joint  of  the  great  toe,  and  is  inserted 
into  the  bu^e  of  its  second  phalanx. 

Use. — To  extend  the  great  toe,  and 
secondarily,   to   assist   in   fiexing  the 

I.  DlCVpfl  HeiDT  CI    W«    IBg-     *.    biwnui       fVjf^t 

hMdartbttiispt.  a,a.  outfOBMrniiH.  '  „       ,      .        . 

*.  Sotnu.    6.  Achiu™-. tradon.    i.  Ant*  RELATIONS. — On    thc   leg,  it  lieS    DC- 

r^aJw^'otlb^  ^l^rt^°'B!"8^i    t'f^e^n  the  two  preceding  muscles,  and 

external   to  the  anterior  tibial  artery, 

but,  on  the  upper  surface  of  the  foot, 

it  is  placed  to  the   inner  side  of  thia 

vessel,  hating  crossed  it  otliquely  just  below  the  ankle-joint. 

The  anoRT  extensor  muscle  of  the  toes  {rxtengor  brevis  digiio- 
rum  pedh,  13),  although  belonging  to  a  different  region  from  the 
three  preceding  muscles,  is  necessarily  exposed  by  the  same  dissec- 
tion, and  may  as  well  be  studied  in  this  connection.  It  is  situated 
upon  the  upper  surface  of  the  foot,  and  consists  of  a  broad,  thin, 
fleshy  layer,  which  arises  from  the  superior  surface  of  the  heel-bone 
and  calcaneo-astragalous  ligament,  pasges  forward  and  a  little  in- 
ward,  and  terminates  in  foar  small  tendons,  which   become  con- 
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tmuoiUl  with  the  tendons  of  tbe  long  esitensor  at  the  base  of  the 
toes* 

UsB* — To  assist  in  extension  ef  the  toes^ 

RBLATlova.-^SuperficiaIIy,  it  is  in  relation  with  the  tendons  of  the 
long  extttieor,  the  two  sets  erossing  obIi<taeIy ;  bj  its  deep  surface, 
mkh  the  bones  and  ligaments  of  the  foot. 

'J-faci  anterior  tibiid  artery  is  a  branch  of  the  popliteal,  and  makes 
its  appearance  upon  the  front  of  the  ieg,  at  the  tipper  part  of  the 
interosseous  sp&oe,  having  perforated  the  interosseous  membrane  in 
this  sitoation,  in  company  with  two  veiiis.  It  descends,  lying  at 
first  between  the  anterior  tibial,  and  the  lotfg,  common  extensor  mds- 
des,  in  the  middlef  of  the  leg,  between  the  former  and  the  exten- 
sor of  the  great  toe^  and  inferiorly,  between  the  tendon  of  the  lat- 
ter and  that  of  the  long  comipon  extensor.  It  is  at  first  deep'Seated, 
and  rests  npon  the  anterior  surface  of  the  interosseous  membrane, 
but,  as  it  descends,  gradually  approaches  nearer  the  surface,  and 
just  before  reaching  the  ankle,  it  lies  obliquely  across  tbe  anterior 
sorfaoe  of  the  lower  extremity  of  the  tibia  y  it  then  crotoes  the  ankle- 
joint  bdiind  the  annular  ligament;  passes  obliquely  beneath  the 
tendon  of  the  extensor  muscle  of  the  great  tob,  and,  continuing  its 
course  forward  under  the  name  of  the  doreaX  artery  of  the^  foot, 
reaches  the  space  Ww^n  the  first  and  second  metatarsal  bones,  at 
the  back  part  of  which  it  dips  doWn  to  join  the  plantar  arch  upon 
the  bottom  of.  the  foot.  , 

The  jisroneoj  or  Jibular  nerve^  also  seen  in  this  di^sectioiii,  reaches 
the  front  of  the  leg  by  winding  around  the  lipper  extremity,  of  the 
fibula  ;  here,  it  gives  off  numerous  branches  to  the  muscles  and  skin 
upon  the  outer  part  of  the  leg,  but  its  main  trunk  continues  on  ob- 
liquely, forward  and  downward,  to  reach  the  outer  side  of  the  ante- 
rior tibial  artery,  which  it  accompanies  to  the  foot. 

The  peroneal  or  fibular  .group  of  muscles,  consists  of  three,  named 
from  their  situation  and  relative  size,  the  long,  short,  and  small 
peroneals 

Dissection  op  the  external  crural  region.— Reflect  the  flap  of  skm, 
which  has  been  already  taken  from  the  anterior  surface  of  the  leg,  farther 
OQtward,  and  observe  the  disposition  of  the  crural  fascia,  especially  at  the 
ankle-joint,  where  it  stretches  across  from  the  external  malleolar  process  to 
the  heel-bone,  forming  what  is  called  the  external  annvJar  Ugan^fU^  and  con- 
fining the  tendons  of  the  long  and  short  peroneal  muscles.  JuK  above  the 
ankle,  the  fascia  is  perforated  by  several  cutaneous  branches  of  the  peroneal 
nerve.  Next,  dissect  the  fascia  from  the  surface  ef  the  muscles,  leaving  the 
annular  ligament  in  its  place. 

The  LONG  PERONEAL  MUSOLB  (psToiietts  hngui)  (Fig.  179,  10), 
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long  and  narrow,  and  tendinous  in  the  lower  half  of  its  extent,  arises 
fleshy,  from  the  upper  two-thirda  of  the  external  BurFace  of  ihe 
fibula,  from  the  adjacent  tuberosity  of  the  tibia,  and  from  the  apo- 
neurotic septa  which  separate  the  muscles  of  this  region  from  thoBe 
on  the  anterior  and  back  of  the  leg.  It  descends  vertically,  and  in 
the  lower  third  of  the  leg  terminntca  in  a  long  tendon,  which  passes 
in  a  groove  behind  the  malleolar  process  of  the  fibula,  occupying  a 
sheath  beneath  the  external  annular  ligament  in  common  with  the 
short  peroneal  muscle,  then  turns  beneath  the  outer  border  of  the 
foot,  runs  along  a  groove  in  the  under  surface  of  the  cuboid  bone ; 
next,  makes  a  turn  fot;ward  and  inward  across  the  bottom  of  the 
foot,  and  is  inserted  into  the  base  of  the  first  metatarsal  bone.  Its 
course  beneath  the  foot  cannot  be  seen  until  the  dissection  of  this 
region. 

Use. — To  extend  the  foot  and  erect  its  lower  surface  ;  the  latlcr 
action  is  not  very  evident  in  the  natural  state  of  the  parts,  but  in 
fracture  of  the  lower  extremity  of  the  fibula,  the  check  to  the  move- 
ment of  the  ankle  in  this  direction  being  thus  in  &  great  measure 
removed,  it  is  very  remarkable;  acting  from  the  foot,  especially  in 
standing  on  one  foot,  it  prevents  the  weight  of  the  body  from  in- 
clining the  leg  inward, 

Rblatioss, — It  is  covered  ly  the  akin  and  fascia  of  the  leg,  and 
lies  upon  the  short  peroneal  muscle  and  upper  part  of  the  bone 
between  the  muscles  of  the  anterior  and  posterior  regions  ;  in  the 
sole  of  the  foot  it  is  placed  id  contact  with  the  bones,  and  conse- 
quently above  all  the  muscles  of  this  region. 

Tho  SHORT  PERONEAL  MUSCLE  {peroneus  brei'ig),  exposed  by  the 
removal  of  the  preceding,  arises  fleshy  from  tho  lower  half  of  the 
external  surface  of  tbe  fibula  and  the  ititermuscular  fascia  on  each 
side,  descends  vertically,  anil  terminates,  just  above  the  external 
malleolus,  in  a  flattened  tendon  which  passes  behind  this  procera  in 
the  same  groove  and  sheath  with  the  preceding  muscle,  turns  forward, 
passes  through  a  special  groove  tn  the  heel- hone,  and  is  inserted  into 
the  base  of  the  last  metatarsal  bone  (11). 

Use. — To  extend  the  foot  and  to  assist  slightly  in  erecting  it : 
acting  from  the  foot  it  assists  the  long  peroneal  in  steadying  tho  leg 
at  tho  ankle  joint. 

The  SUALL  PBRONEAL  MVSctB  {pevoneut  terttus)  is  intimately  con- 
nected with  the  extensor  muscle  of  the  toes,  of  which  it  is  nfteii 
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00D8i4red  as  an  offset  It  arises  fleshy  from  the  lower  third  of  the 
forepart  of  the  fibula  and  adjacent  sn{face  of  the  interosseous  mem- 
brane, descends,  and  terminates  in  a  small  tendon  which  passes 
beneath  the  anterior  annular  ligament  in  common  with  the  tendons 
of  the  long  extCASor  .of  tjie  toes^  and  is  inserted  into  the  base  of  the 
fifth  metatarsal  bone.  Sometimes  it  is  inserted  into  the  fourth  meta- 
tarsal bone,  and  sometimes  it  is  wanting.  '  .  * 
Ubb^ — To  flex  the  foot  and  assist  slightly  in  its  eyewoa.. .  .  - ' 

The  musdes  upon  the  btfck  of  the  leg  form  a  superficial  %ti^  a 
deep  group,  each  consisting  of  three  mnscles.  I^e  three  mperjudal 
are  the  gastrocnemius,  solens,  and  plantaris;  the  deqf  are  the 
posterior  tibial,  common  flexor  of  the  toes,  and  proper  fleseot  of  the 
great  toe.  This  grouping  6t  the  muscles  of  the  leg  into  tlireei^  will 
greatly  aid  the  student  in  ri^membering  their  relative  posTtiOB.  As 
he  has  already  seen,  the  anterior  tibial  group  consists',  of.  i&ree,  the 
anterior  fibial,  long  extensor  of  the  toes,  and  proper  wt^naor  of  the 
great  toe;. the  fibular  or  peroneal  group  of  three,  the-Iottg,^  short, 
and  small  peroneal  muscles ;  and  the  posterior  tibial  group  is  sub- 
dirided  into  a  superficial  and  deep,  each  consisting  of  three,  as  above 
mentioned. 

DissxoTiON  OF  THX  BACK  OF  THS  LBQ. — ^The  Mu  having  been  already  re- 
moved from  the  front  and  outer  surface  of  the  leg,  may  be  cuBseoled  from  the 
posterior  Borfaoe  by  turning  it  from  either  one  side  or  ihe  other,  as  Sur  down 
as  the  inner  side  of  the  foot,  so  as  to  expose  the  frsoia  of  this  regioii;  and  the 
main  trunk  of  the  external  or  short  saphenous  vein. 

The  ihart  $aphenou$  vein  lies  upon  the  surface  of  the  fascia.  It  com- 
mences behind  the  ankle  externally  by  the  junction  of  several  small 
branches  from  the  heel  and  bottom  of  the  foot,  ascends  a  little  in- 
ward, receiving  several  branches  in  its  course,  and  perforates  the 
Sucia  in  the  lower  part  of  the  popliteal  space  to  reach  ^he  popliteal 
rein  into  which  it  opens.  The /a«aa  or  aponeurosis  upon  the  back 
of  the  leg  is  thin,  and  blended  near  the  heel  with  the  subjacent 
areolar  tissue  and  the  fascia  that  covers  the  deep  group  of  n^usdes. 
Upon  the  inner  sidcf  of  the  ankle  it  forms  a  broad  and  tolerably 
thick  band  called  the  internal  annular  ligamentf'  which  stretches 
frdm  the  malleolar  process  of  the  tibia  to  the  lower  back  p^rt  of  the 
heel-bone  {o8  calci%)j  forming  an  arch  in  this  situation  beneath 
which  pass  the  tendons  of  the  deep  muscles,  and. the  posterior. tibial 
vessels  and  nerve ;  above,  it  is  continuous  with  the  femoral  aponeurosis 
over  the  popliteal  space,  and  on  eikch  side,  with  the  fascia  that  sepa- 
rates the  superficial  from  the  deep  muscles.  ^  About  midway  between 
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the  knee  and  he«t,  tbe  fascia  it  perforated  hj  the  short  wpleitoiu 
veiD,  which  here  joins  the  popliteal  reio  and  deecetids  with  it  to  be 
distributed  to  the  skla  upon  the  outer  aide  of  the  ankle  and  foot, 
seme  of  its  filaments  reaching  ae  far  as  the  little  toe. 

DlBaKmoK. — Remove  alt  (he  fascia  i!X(«pt  where 
Fig,  180.  ii  coBaiiiulea  ito  internal  unnuiar  li^ment,  and  the 

posterior  tudara   of  the  gaatrocaemius   mascle,  and 
AcLillefc'a  teudon  will  be  brought  into  riew. 

The  OASTHOCKEMits  MGBCLE,  SO  called  because 
it  forms  the  greater  part  of  the  calf  of  the  leg 
(yajTiTP,  a  ff<^lti/,  and   «":f7.  the   teg),  broad  and 
thick,  arises  from  the  lower  back  part  of  the 
femur,  just   above  ita  condyles,  b;  two  separate 
tendinous  beads,  which  form  tho  lower  bouodarj 
of  the  popliteal  space,  and  descending,  become 
spread  out  into  a  glistening  aponeurosia.     From 
the  under  surface  of  these  expanded  tendons,  the 
muscular  fibres  proceed  downward  and  forward, 
constituting  two  targe  distinct  flesh;  l>e11ies,  and 
are  inserted  into  the  posterior  surface  of  a  broad 
aponeurosis,  which  narrows  as  it  descends,  and 
having  uniM-d  with  the  soleus  muscle,  is  ineertcd 
through  Achilles's  tendon  into  the  lower  back  part 
of  tbe  heel-bone.    The  gastrocnemius  ia  covered 
by  the  crural  fasein,  and  has  lying  upon  the  mid- 
die  of  its  superficial  surface,  between  the  two 
ileshy  bellies,  the  short  saphenous  vein  and  Dor?e; 
It  poHMtor  Hixirt  «f    it  covers  in  the  plan taris,  solcus,  and  popliteal  mas- 
i^K.    1.  Tb.  bi.'ap.    ^^^g .  jjg  j^pjj  beads  are  inclosed  by  the  hamstring 
•iriuii.    1.  Tiie  ton-    musclcs,  the  external  one  is  crossed  by  the  peroneal 
rtHM^VrtJ"^    nerve,  and  the  two,  separated  by  the  popliteal 
I  nan. .  4.  Tdf  ew-    vesscls  and  posterior  tibial  nerve,  are  in  contact 
"^m.  "''ai6di«'>    ""'i  ^^^  condyles,  a  aynovial  bursa  generally  in- 
nd,   :.  The  po.wHor    tervcning. 

.""s'tbe  trodoM  of  A  sesamoid  fibro-cartilnge  is  frequently  present 
haif  M'l  rfinrt  prti-  in  ppg  or  other  of  the  two  heads  where  it  pUjB 
lUnsutnukio.  8.    ovor  the  cttndylo. 

mi^i  ■III  tn<iK  auim  Dissection. — Detach  the  two  heads  of  the  gastme- 

lie  uu  pu>tiii;  luia  neniiu*  and  turn  the  niuaole  down,  taking  care  not  If 

iM  tahiDd  thu  iDDvr  j^ae  alnug  with  it  the  pliintoris,  the  small  fleshy  bellj 

'''  of  which  is  in  close  coutaot  with  tbe  external  head. 
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TIUBbolsus  MUSCiiB,  broady  tfaiok,  and  oval^  arises  by  tendinous 
fibres  from  the  superior  tUrd  of  the  poayberior  surface  of  the  fibula, 
from  the  lower  edge  of  the  oblique,  ridge  on  the  posterior  surface  of 
the  tibia,  and  about  two  inches  ^f  this  surface  below  the  ridge,  and 
from  a  tendinous  arch  atretohed  betifeen  the  two  bones  for  the  pro- 
tection of  the  posterior  tibial  vessels  and  nerve;  the  fibres  descend 
slightly  .backward^BOop  become  fleshy,  and  terminate  upon  the  deep 
surface  of  a  broad  aponeurosis,  which  narrows  from  above  downward, 
ind  in  the  lower  part  of  the  leg  joins  the  gastrocnemius  to  form 
AchiUes's  tendon.  The .  muscle  continues  fleshy  lower  than  the 
gastrocnemius,  is  completely  covered  by  the  latt^i'ezcfpt  a  little 
strip  on  each  side  just  above  this  tendon. 

AehUles'i  tendon*  {tendo  Achillui\  formed  by  the.  Imioii  of  the 
tendons  of  th^  gastrocnemius  and  soleus  muscles,  is'  the  strongest 
and  thickest  tendon  in  the  body.  It  is  about  two  inches  l(»g,  broad, 
and  thin  abjt>ve,  thick  and  contracted  in  the  middl#^  91^  expanded 
again  below^  and  inserted  into  the- tuberosity  of  the  .hed* bone,  a 
synovial  bursa  intervening  between  the  upper  part  oT  1^  bone  and 
tlie  back  purt  of  the  tendon.  It  is  covered  by  the  fiMcii  and  skin, 
and  Separated  from  the  deep  muscles  and  vessels  by  a  oofnsiderable 
ipilerval  occupied  by  fat  and  .igreolar  tissue.  Itv  eOB^aratively 
isolated  position  readers  its  division,  for  the  cure  of  dfub-foot,  easy 
and  free  from  danger. 

The  PULNTARis  MUSCLE  consists  of  a  small,  pyrifom^  fleshy  belly, 
about  two  inches  long,  and  a  very  long,^  delicate  tendon.  It  arises 
from  the  femur,  immediately  above  the  external  condyle,  descends 
behind  the  corresponding  head  of  the  gastrocnemius,  and  terniinates 
in  its  long,  narrow  tendon,  which  descends  between  the  gastrocnemius 
and  soleus,  inclining  a  little  inwi^rd,  and,  having  gained  the  inner 
border  of  AchiUes's  tendon,  continues  in  this  connection  to  the  heel- 
hone.  It  sometimes  terminates  in  AchiUes's  tendon,  and  is  6fteB 
wanting. 

The  gastrocnemius  and  solens  are  among  the  most  powerful 
muscles  in  the. body.  Their  special  action  is  to  extend  the  foot,  in 
doing  which,  the  foot  remaining  on  the  ground,  as  in  walking  or 
standing  on  tip-toe,  they  raise  the  whole  weight  of  the  body.     They 

*  Called  after  AobiUes,  whose  mother  is  related  to  have  taken  blm  by  this 
part  of  the  leg,  and  dipped  him  in  the  River  Styx,  thus  rendering  his  body 
Uivulnerable  except  the  part  grasped  by  her  fingers. 
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are  brought  powerfully  into  action  in  running,  jumping,  JtinotDg, 

&c.,  and,  in  violent  efforts,  huve  been  known  noC  unrrcquently  to 

rupture  Achillea's  tendon,  or  to  tear  awaj  the  back  part  of  the  teel- 

bone.     In  addition   to  its  action   on   the 

'^'  foot,  the  gastrocnemius  m&y,  ina  aeoond- 

ary  manner,  be  made  to  aesist  in   flexing 

the  log.     Acting  from  the  foot,  they  both 

steady  the  leg  at  the  ankle-joint,  and  the 

gastrocnemius   assists    in  steadying   the 

femur  at  the  knee-joint.     The  plantanB 

ia  a.n  accessory  to  tho  gaatrocnemios,  but 

comparatively  of  little  force. 


The  POPLITEAL  MC8CLB  (Fig.  181,  6)  is 
situated  upon  the  upper  back  part  of  the 
leg,  beneath  the  ga«trocneiniu8,  but  be- 
longs with  the  semi  mem  bran  oils,  biceps, 
&c.,  to  the  group  of  flexors  of  the  leg- 
it ia  flat  and  triangular,  arises  by  a  thick 
tendon  nearly  an  inch  long  from  a  small 
pit  upon  the  outer  surface  of  the  external 
condyle  of  the  femur,  paeses  obliquely 
downward  and  inward,  in  close  contact 
with  the  knee-joint,  spreads  out,  and  is 
inserted  into  the  triangular  surface  of  the 
tibia,  above  the  oblique  line. 

Use, — To  flex  tjie  leg  and  rotate  it  in- 
ward, but  mainly  to  strengtheu  the  knee- 
joint. 

Relations. — It  is  covered  by  a  strong 
fibrous  erpanaion  from  the  tendon  of  the 
aemimembranous,  which  separates  it  from 
the  gastrocnemius,  Itatendon  ia  attached 
to  the  external  semilunar  cartilage  of  the 
knee-joint,  which  is  sometimes  groored 
for  its  accommodation;  it  is  invested  in* 
ternally  by  the  synovial  membrane,  and 
tCTHociQn.odih.woii™  of  (be  long    (.p^gscd  externally,  near  its  origin,  by  the 

f  tKDT  of  Lh«  itnkt  Uw,  U  DprupLod  by  **  '  o       '      ^ 

tha  nabrter  utdu  nwuii' uiii  DcriL     cxtemal  lateral  ligament. 

The  deep  group  of  muscles   upon  the 
back  of  the  log  consists  of  the  long  flexor  of  the  toes,  the  long  flexor  of 
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the  gliat  toe,  sbcL  the  posterior  tibial.  They  are  eovered  by  a  thia 
fascia  Qtretched  between  the  two  bones,  continvons* above  with  the 
fascia-  that  coyers  the  popliteal  muscle,  and  below  with  the  internal 
annular  ligament*  To  expose  them,  it  is  only  necessary  to  detach 
the.  aoleus  and  gastrocnemius,  and  dissect*  off  the  intermuscular 
&aeia.  Their  insertions,  however,  take  place  upon  the  bottom  of 
the  fboty  and  cannot  at  prcjEient  be  seen. 

«  The  LONG  FLEXOR  MU6CLB  OF  THB  T0B8  {flszor  longuB  dtgitoTum 
fediU^  ilg.  181,  7)  arises  fleshy  from  the  posterior  surface  of  the 
tiUa,  from  a  short  distance  below  the  oblique  line,  to  within  two  or 
three  inches  of  the  ankle-joint,  and  from  the  adjacent  part  of  the 
interosseous  membraiio;  the  fibres  descend  backward  to  a  tendon 
situated  forward  upon  the  posterior  aspect,  of  the  muscle,-  which 
pMtoe  behind  the  malleolar  process  of  the  tibia  in  a  groove  with  the 
tendon  of  the  posteridr  tibial  muscle,  and  beneaA  the  internal  annu- 
lar ligament,  then  turns  forward  along  a  groove  on  the  astragalus 
and  heeKbone,  and  about  the  middle  of  the  sole  of  the  foot,  splits 
into  four  terminal  tendons.  These  pass  to  the  four  smaller  toes, 
beneath  which  they  perforate  the  tendons  of  the  short  flexor,  which 
are  split  for  the  purpose,  and  traversing  a  fibrous  aheath  formed 
upon  the  under  surface  of  the  first  and  second  phalanges  of  each 
toe,  they  ai'e  inserted  into  the  bases  of  the  last  phalanges.  Jn  its 
course  through  the  sole  of  thsi  foot,  the  tendon  receives  upon  its 
outer  side  an  accessory  muscular  mass  originating  from  the  heel- 
bone,  and  crosses,  beneath  the  tendon  of  the  flexor  of  the  great  toe, 
a  tendinous  slip  connecting  the  two. 

UsB. — To  flex  the  phalanges  of  the  toes,  and,  secondarily,  to  ex- 
tend the  foot.  In  this  it  is  assisted  by  the  accessory  n^uscle,  which 
is  connected  to  its  tendon  iii  the  bottom  of  the  foot,  and  by  **  cor- 
recting its  obliquity  diminisbes  its  tendency  to  invert  the  foot  in 
extending  the  ankle-joint." 

The  pedal  portion  of  this  muscle,  as  well  as  thftt  of  the  others  of 
this  group,  cannot  be  seen  until  the  foot  is  dissected. 

The    LONO  FLBZOR    MUSCLE    OF  tHE  QREAT    TOE    {fiexor    lonffUi 

pottieis  pedti)  arises  fleshy  from  the  lower  two-thirds  of  the  pos- 
terior surfkce  of  the  fibula,  from  a  small  part  of  the  interosseous 
membrane,  and  from  the  intermuscular  septa.  A  tendon  is  formed 
upon  the  posterior  surface  of  the  muscle,  descends  along  a  sepa- 
rate groove  upon  the  f>osterior  surface  of  the  internal  malleolus, 
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extcrnul  to  that  occupied  b^  the  posterior  tibial  and  procediog 
muscles,  turns  forward,  runs  along  a  ^rroove  upon  the  astragaloa 
and  tubercle  of  the  heel-bone,  crosses  above  the  tendon  of  the  long 
flexor  of  the  toes,  passes  along  the  under  surface  of  the  first  meta- 
tarsul  bone,  between  the  two  heads  of  the  short  flexoc,  and  having 
traversed  a  vaginal  sheath  which  binds  it  to  the  inferior  surface 
of  the  first  phalanx,  is  inserted  into  the  bone  of  the  secood. 
Use. — To  flex  the  great  toe,  and  assist  in  extending  the  foot. 

The  PosTBftiOR  TIBIAL  MUSCLE  [tibialis  poatictUy  8)    is  sitaated 

upon  the  back  of  the  leg,  between  the  two  preceding,  and  is  divided 
at  its  superior  extremity  into  two  short  lateral  slips,  between  which 
the  anterior  tibial  vessels  perforate  the  intorossoons  membrane,  to 
reach  the  front  of  the  leg.  It  arises  fleshy  from  nearly  the  whole 
length  of  the  posterior  surface  of  the  interosseous  membrane,  the 
adjacent  borders  of  the  fibula  and  tibia,  and  the  intermuseolar 
septa,  and  terminates  below  in  a  strong  tendon,  which  traverses  a 
groove  upon  the  posterior  surface  of  the  internal  malleolus  in  com- 
mon with  the  long  flexor  of  the  toes,  crosses  above  this  tendon,  and 
proceeds,  forward  and  inward,  to  be  inserted  into  the  inferior  and 
internal  part  of  the  scaphoid  and  internal  cuneiform  bones. 
Use. — To  extend  the  foot. 


MUSCLES   OP  THE   FOOT. 

There  are  nineteen  different  muscles  in  the  region  of  the  foot 
(see  classification,  page  413),  all  of  which,  with  the  exception  of 
the  short  extensor  of  the  toes,  are  situated  upon  the  plantar  surface 
and  between  the  metatarsal  bones.  Although  very  interesting  in  a 
physiological  point  of  view,  they  possess  but  little  practical  import- 
ance, and  the  student  is  advised  not  to  spend  much  time  in  their 
dissection,  nor  to  burden  his  mind  with  the  recollection  of  the  details 
of  their  origin  and  inaertion,  unless  his  object  is  to  become  an  ac- 
complished anatomist.  Still,  ho  should  nut  neglect  to  dissect  this 
region  with  some  care,  for,  besides  the  general  knowledge  he  may 
obtain  of  the  relative  position  of  the  different  parts,  he  has  yet  to 
see  the  insertions  of  several  of  the  muscles  of  the  leg  already  de- 
scribed. 

Dissection  of  the  plantaA  sdrfaoe  of  THt  rooi. — Commcncp  upon 
eilhui  border  of  the  footi  and  carefully  remove  tbe  skin  and  the  auboiUWtewift 
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layer  of  denn  nllnl»<dipoM  tisno  interTening  between  it  u>d  the  plantar 
ifoatvntaa.  The-  tbidcneM  of  this  adipoM  U;er  nriee  aoooiding  to  du 
general  copditioB  of  the  body,  bnt  it  is  never  entirely  wanting,  even  in  the 
moat  emadated  persons,  and  is  remukable  fdr  its  firmnesB,  and  the  great 
■treagth  of  the  anoUr  prooeaeei  «■  buida  which  travene  It,  and  are  con- 
iMctad.ta  Ika  ikia  and  aobjaoent  apooeuroais.  ,To.  diweot  tlua  layer  ekaa 
from  the  Borfaoe  of  tho  AponeDJoais  requiree  much  oare  and  perseverance. 

The  rxAHTAB  apovvTibosiS  is  &  thidr,  strong,  fibrons  membr&De, 
cOTflriog  tbeimifeleB  of  tbs  rottom  of  ibe  foot,  irregnlarly  triangnlar 
in  rii&pe,  namnr  behind,  where  it  is  attached  to  the  nbder  snr&ce 
of  tbe  heel-booe,  and  expanded  in  fi'OQt  orer  the  bftll  of  the  foot. 
It  eossiBta  of  three  diriBions ;  an  itOernaly  Which  is  thin,  covering  the 
■bdactor  mnscle  of  the  great  toe,  and  liable  to  be  removed  along 
with  the  skin;  an  external,  thick  and  strotag, 
covering  the  oorrespoDding  border  of  the  foot ;  '■£- 1^^- 

end  a  wnfrol  portion  situated  between  the  two. 
It  is  continnons  on  «ach  side  with  the  fascia 
of  the  dorsal  sqrface  of  the  foot,  covered  be- 
low hj  the  deoae,  sabcutftneons,  aiHpose  layer, 
and  intimately  connected  b;  its  upper  sarface 
with  some  of  the  moscles  of  this  region.    Its  an- 
terior  expanded  extremity  reaches  as  far  as 
the  roots  of  the  toes,  and  opposite  them  it  is 
divided  into  as.  many  processes,^ach  of  which  - 
splits  for  the  passage  of  the  flexor  tendons. 
The  two  bnndles  of  fibres  Teaalting  from  this 
last  divioion  pass  to  the  corresponding  sides  of 
the  metatarso-phalangeal  articulation,  and  be- 
come blended  with  the  ligaments  in  this  situa- '    uh  pkmr  AptaMK^i. 
tion.    It  also  sends  three  longitudinal  processes 
from  its  upper  or  deep  surface,  which  are  attached  to  the  bones  of 
the  foot,  and  separate  the  outer,  middle,  ud  interqal  divisions  of 
this  region  from  one  another.* 

DissiorioN. — Remove  tbe  plantar  aponenmia,  by  tnmiog  It  frnm  before 
baekward,  taking  oare  to  cany  the  knife  oloae  to  its  noiler  «urfNM,  since  aome 
of  tlte  muscles  take  their  origio  partly  from  this  aarface  b^hiitd. 

The  SHORT  FLEXOR  HcscLK  OF  TBB  TOKB  [JUxor  hrevU  digitorum 
pedia),  narrow  behind  and  broad  in  front,  is  situated  in  the  iniddle  of 

*  Thii  iponenroaia  haa  iometiiitea  to  be  divided  In  the  operation  for  the  re> 
ImT  of  clab-lMt. 
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the  sole  of  the  foot,  between  the  plantar  aponeurosis  ftDd  deep  tnus- 
clffl.  It  arieea  tendinous  and  fleshy  from  the  middle  of  the  lower 
surface  of  the  heel-bone,  internal  annular  ligament,  deep  surface  of 
the  plantar  aponeurosis,  and  intermuscular  septa,  and  passing  for- 
ward, becomes  somewhat  spread  out,  and  divides  into  fonr  slips  which 
soon  terminate  in  as  many  delicate  tendons.  The  tendons  proceed 
forward,  and  diverging  slightly,  enter  the  fibrous  sheaths  upon  the 
first  and  second  phalanges  of  the  toes,  along  with  the  tendons  of  the 
long  flexor,  and  upon  the  under  surface  of  the  second  phalanges  each 
one  splits  for  the  passage  of  the  long  tendons  into  two  slips,  which 
uniting  again  around  the  tendon,  are  inserted  together  into  the 
second  phalanx. 

Use. — To  assist  in  flexing  the  toes. 

The  ABDCCTOK  MDSCLE  OF  THE  GREAT  TOE  (abductoT  poUicia  pedtl), 

long,  narrow,  and  situated  upon  the  under  surface  of  the  internal 
border  of  the  foot,  arises  by  two  heads ;  one  (the  long  head)  from 
the  internal  surface  of  the  tuberosity  of  the  heel-bone  and  the 
plantar  aponeurosis,  and  the  other  (the  short  head)  from  the  ex- 
ternal cuneiform  and  first  metatarsal  bones;  it  proceeds  forward,  and 
terminates  in  a  flat  tendon  which  is  inserted  into  the  internal  side 
of  the  first  phalanx  of  the  great  toe,  and  into  a  sesamoid  bone  in 
this  situation. 

Use. — To  abduct  the  great  toe  (from  the  smaller  toes). 

The  AUDUCTOR  MUSCLE  OF  THE  SMALL  TOE,  long,  narrow,  situated 
near  the  outer  border  of  the  foot,  arises  tendinous  and  fleshy  from 
the  outer  side  of  the  hcol-bone,  under  surface  of  the  fifth  metatarsal 
bone,  and  plantar  aponeurosis,  proceeds  forward,  and  is  inserted  by 
u  short  tendon  into  the  base  of  the  first  phalanx  of  the  small  toe, 
upon  its  outer  aspect. 

Use. — To  separate  the  small  toe  from  the  others. 

Dissection. — The  three  preceding  muscles  form  a  superGcittl  Ujer, 
covered  balew  by  the  plantar  fascia,  and  must  b«  removed  by  detaching 
them  from  their  posterior  attacbments,  and  rcflooting  them  fi>rwaTd.  By 
this  means  the  tendons  of  the  oonimon  long  flexor  of  the  toes,  with  iu 
acceaaory  inuecle,  and  long  flexor  -of  the  great  tee  will  Im  brnuglii  into  view. 
These  having  been  examined,  may  also  be  turned  forward,  and  the  deep 
moBclea  will  be  brought  into  view. 

The  ACOESSOHY  MD8CLB  (musculus  acceasorita),  &  flat  square  m&ss 
of  flesliy  fibres,  arises  from  the  inferior  and  lateral  borders  of  the 
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beel-bone,  proceeds  forward,  and  is  inserted  into  the  «oater  border 
of  the  tendon  of  the  common  long  fiexor  of  the  toes,  just  be|^  its 
diyisipn. 

•UsB.— To  correct  the  obliqnltj/of  the  tendon  of  the  long  flexor,  # 

sad  assist  ia  flexin|^  the  toes. 

The  LUMBRICALES  are  four  narrow,  roundedy  mnscular  slips,  which 
arise  from  the  angles  between  the  4;endons  of  the  long  flexor  of  the 
toee,  proceed  forward,  and  are  inserted  into  the  internal  side  of  the 
first  .phalanges  of  the  four  smaller  toes. 
.Use. — ^To  addnct-and  assist  in  flexing  the  toes* 

The'sHORT  FLEXOR  MUsgLB  OF  THE  GREAT  TOB,  sitaated  along  the 
outer  border  of  the  abdactor,  with  which  it  is  intimately  connected^ 
arises  by  a  strong  tendon  from  the  heel-bone  and  external  cuboid 
bone,  proceeds  forward,  expands  into  a  fleshy  belly,  and  is  inserted 
into  the  base  of  the  first  phalanx  of  the  great  toe  by  two  short  ten- 
dons, one  on  each  side  ^  of  the  tendon  of  the  long  flexor.  A  sesa- 
moid bone  is  found  in  each  of  the  two  tendons,  where  they  pass  oyer 
the  head  of  the  first  metatarsal,  bone. 

IJbb. — To  assist  the  long  flexor.^ 

The  ADDUCTOR  OF  THE  GREAT  TOE,  situstfed  iipou  the  oater  side  of 
the  short  flexor,  belongs  properjly  to  the  interosseous  group.  It 
arises  from  the  calcaneo-caboid  ligament,  the  sheath  of  the  long  pe- 
roneal tendon,  and  bases  of  the  second  and  third  metatarsal  bones, 
proceeds  forward,  and  is  inserted  in  common  with  the  outer  tendon 
of  the  short  flexor. 

Use. — To  draw  the  great  toe  toward  the  others. 

The  raABSVERSE  muscle  of  tab  foot  is  a  collection  of  fleshy 
fibres,  that  cross  the  under  surface  of  the  anterior  extremities  of  the 
metatarsal'bones,  extending  successively  fronf  the  fifth  to  the  first. 

Use. — To  approximate  the  heads  of  the  metatarsal  bones. 

The  PROPER  FLEXOR  MUSCLE  OF  THB  SMALL  TOB  {JUxor  brevU 

minifni  digiti)  arises  from  the  cuboid  and  fifth  metatarsal  bones, 
and  is  inseHed  into  the  base  of  the  first  phalanx  of  the  small  toe. 

I>i88feOTiON. — ^Remoye  the  preceding  musolM,  and  the  tendon  of  the  long 
peroneal  mnsole  will  be  seen  crossing  the  bottom  of  the  foot,  obliauely  for- 
ward and  inward,  from  the  groove  in  the  cuboid  bone,  to  be  inserted  into  the 
[  cuneiform  and  the  base  of  the  first  Inetatanal  bone.  ,  The  inter- 
muscles  will  be  also  brought  into  view. 


Tke  IKTEROSSEODS  ucscLES,  eight  in  namber,  including  tbe 
addsctor  of  the  great  toe,  fill  up  the  spaces  between  the  metatsnsl 
bones.  They  arise  from  the  respective  borders  of  the  bones  be- 
tween which  they  are  placed,  and  are  inserted  into  the  hues  of  the 
first  phalanges  of  the  toea.  All  the  toea  are  provided  with  two 
(one  on  each  side),  except  the  great  and  the  small  toe,  which  haTC 
each  a  separate  abductor  placed  along  the  corresponding  borders  of 
the  foot. 

Use. — They  are  all  either  adductors  or  abductors  of  the  toes, 
taking  the  middle  line  of  tbe  foot  as  the  point  of  departure. 

The  vessels  and  nerves  of  the  leg  and  foot  will  be  more  particn- 
larly  described  hereafter,  it  being  taken  for  granted  that  the  student 
has  reserved  one  limb  for  their  special  eiiamlnation,  and  also  for  the 
study  of  the  parts  concerned  in  femoral  hernia,  to  which  he  should 
now  direct  his  attention. 


ANATOMY   OF   FEMORAL   DER.VIA. 

The  canal  or  passage  through  which  femoral  hernia  occmrs,  ex- 
tends from  beneath  the  internal  extremity  of  the  crural  arch  (Pou- 
part's  ligament)  to  tbe  opening  in  the  femoral  aponeurosia  through 
which  the  saphenoua  vein  communicates  with  the  femoral;  it  is 
about  an  inch  in  length.  Tfce  parts  may  be  studied  either  from 
within  or  without ;  but  if  the  pelvis  has  been  divided,  and  a  sepa- 
rate extremity  reserved  for  this  purpose  and  for  the  study  of  the 
vessels  and  nerves,  it  is  best  to  commence  within,  and  trace  the 
canal  to  its  external  termination  or  outlet.  Sponge  the  blood  and 
other  dirt  from  the  soft  parts  situated  upon  the  internal  surface  of  tbe 
innominate  bone,  and  from  tbe  adjacent  surface  of  the  auWior  wall 
of  tbe  abdomen,  and,  if  the  peritoneum  has  been  removed,  it  will 
be  observed,  in  the  first  place,  that  the  crural  arch,  which  is  nothing 
more  than  the  lower  edge  of  the  tendon  of  the  external  oblique  mus- 
cle, stretches  from  the  superior  anterior  spine  of  the  ilium  to  the 
spine  of  the  pubis.  In  the  latter  situation  it  expands  a  little  out- 
ward and  backward,  to  form  a.  small  triangular  prolongation,  called 
Gimbernat's  ligament,  which  occupies  tbe  angle  between  tbe  inter- 
nal extremity  of  the  arch  and  the  bone,  is  attached  to  the  distance 
of  half  an  inch  or  moro  along  the  ilio-pcctineat  ridge  or  line,  and 
presents  a  free  lunated  border  outward  and  a  little  backward.  The 
large   triangular   space    between   the   arch,    the   nnterior   margia 
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of  ihe  ilram,  and  the  body  of  the  pubis,  is  occvpied  by  the  psoas 
and  iiiao  vmacles,  the  crural  .nerye,  and  the  external  iliaa^pflery 
and  Yein.  The  nerye  is  external  to  the  psoas  and  upou  the  sur- 
&ee  of  the  iliac  muscle.  The  bloodyessek  are  upox^  the  bodjr.of 
the  pubis,  internal  to  the  two  muscles  between  the  psoas  and  the 
free  edge  of  Gimbemat's  ligament,  and  the  vein  upon  the  inner  side 
of  the  artery.  A  closer  ocannnation  will  disoover  a  quadrangular 
interral  between  the  yein  and  the  free  duargin  of  Gimbemat's  iiga- 
Bieat.  It  18  bounded  above  by  4he  crural  arch,  and  below  by  the  body 
of  the  pubis,  and  yaries  from  half  an  iHcb  to  an  inch  in  breadth  either 
way,  bnt  generally  it  is  larger  in  feinales  than  in  males,  on  account  of 
the  somewhat  greater  breadth  s^  the  pelns.  This  is  the  e/t^ranet  to 
tk$/em€ral  danal  or  the  internal  femoral  rinff  (Fig*  184).  !  It  is  ocou- 
jited  i^nerally  by  a  single  lymphatic  gland,  and  a  small  quantity  of 
areolar  tissue -(called,  byCloque^,  the  $eptum  erurak\  and  covered 
in  by  the  parietal  layer  of  the  peritoneum.  The  disposition  of  the 
fascisB  of  the  abdomen,  in  reference  to  this  opening,  is  a  matter  of 
some  interest.  Thus  the  transverse  fascia  (which  lines  the  posterior 
surface  of  the  transverse  muscle  in  the  ii^;uinal  region)  and  the  iliac 
fascia  (covering  the  surface  of  the  psoas  mid  iliac  muscles,  and  con- 
tinuous at  the  brim  of  the  pelvis  with  the  fascia  lining  this  cav^ity) 
meet  at  the  crural  arch,  aiid*i>ecome  attached  to  this  structure  in 
the  outer  two-thirds  or  three-fourths  6f  its  extent,  thus  strengthen- 
ing the  abdominal  walls  at  this  point.  But  internally  to  the  psoas 
muscle,  the  external  iliac  artery  and  vein  lie  upon  the  surface  of 
the  iliac  fascia,  and  pass  out  between  it  and  the  crural  arch,  so  that 
this  £sscia,  instead  of  being  connected  to  the  arch  in  this  situation, 
is  continued  out  behind  or  beneath  the  vessels,  and  over  the  body  of 
the  pubis*  The  transverse  fascia  passes  out,  in  the  same  manner, 
in  front  or  above  the  vessels  beneath  the  arch  (although  connected 
to  it),  joining  the  preceding  upon  the  posterior  surface  of  Gimber- 
nat's  ligament.  This  continuation  of  the  iliac  fascia  billow,  and  the 
transverse  fascia  above,  constitutes  the  sheath  of  the  vessels,  and, 
as  the  two  membranes  occupy  in  their  descei^J|Ae  whole  of  the  space 
between  the  inner  border  of  the  psoas  muscle  and  the  crescentic 
margin  of  the  Gimbemat*s  ligament,  the  entrance  or  mouth  of  the 
sheath  is  large^  embracing  not  only  the  bloodvessels,  but  the  space 
between  the  veib  and  the  ligament,  which  is  the  internal  femoral 
ring. .  The  femoral  ring  comprises,  therefore,  the  internal  half  or 
third  of  the  mouth  of  the  sheath  ;  bnt  as  this  structure  (descends  it 
narrows,  or,  in  other  words,  is  funnel<ehaped  (infondibuliform),  and 
29 
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at  the  saphenous  opening  embraces  the  vessels  closely,  and  is  here 
continnoua  with  the  femoral   aponeurosis.     It  will  bs  understood, 
J  ■Aen,  that  the  femoral  canal  isfunnel-ehaped;  that  it  is  nothing  more 
I  *than  the  unoccupied  portion   of  the  sheath  of  the  femoral  vessels 
I  'Ijing  internally  to  the  vein  ;  and  that  it  extends  from  the  internsl 
'  'llEinoral  ring  (by  which  it  communicates  with  the  cavity  of  the  abdo- 
men  external   to  the  peritoneum)  to  the  saphenous  opening  is  the 
femoral  aponeurosis,  the  distance  between   the  two  being  about  an 
inch.     The  shape  of  the  internal  femorat  ring  is,  as  above  stated, 
(quadrangular,  and  its  boundaries  are  the  following  unyielding  stmc- 
I  tures:  the  crural  arch  above^  the  body  of  the  pubis  below,  the  femoral 
I'Tein  fxternalli/,  and  the  crescentic  margin  of  Gimbemat's  ligament 
HntfrnaUj/.    But  its  relations  mast  not  be  neglected.    The  epigastric 
rsrtery  is  but  a  little  way  removed  from  its  outer  border  ;  the  obtu- 
rator artery,  generally  a  branch  of  the  internal  iliac  artery,  fre- 


Fig.  183. 


CninJ  DRia  cut    ft  Grot  paou  maids  caU 

nacbca  tbc  thlfh.    11.  Fcnumluterx.    }%  rannnlMi. 

KlWmill  )>DTllan  of  Uis  Ihcalh  of  Uw  teauirtS  Vnaeta  Ijtoc  t*  H»- 
Urge  Itannd^bipeil  tskiftj  of  Ui*  almtli  to  Iba  tarnar  *■•  If  U» 
dg,  boandal  stsrc  bj  Um  crunl  tith,  tBlfnd  bj  lb*  pnbli,  ntv- 
1  ttte  slg*  oT  (Ifl)  Gliobanut'i  liguDcnt. 


quently  arises  from  the  femoral  in  common  with  the  epigastric ;  in 
this  case,  in  order  to  reach  the  obturator  foramen,  through  which 
it  almost  invariably  emerges  from  the  pelvis,  it  either  descends  im- 
mediately along  the  outer  boundary  of  the  ring,  or  else  travels  along 
its  superior  boundary,  and  turns  down  behind  the  crescentic  border 
of  Oimhemat's  ligamentj^  thua  encircUag  the  upper  half  of  the  open- 
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ing.  Tbe  latter  disposition  of  this  yessel  is  said,  by  most  writers, 
to  be  rarO)  but,  according  ta  my  obsenrations,  it  occurs  su4|JBntly 
often  to  make  it  a  matt^  of  serious  consideration,  .in  all  cases  where 
an  operatiim  is  demanded,  l^os,  in  something  over  a  hundred  and 
fifty  disB^ions,  the  artery  was  found  to  originate  from  the  epigastric 
once  in  nearly  every  four  cases,  the  anomaly  occurring  with  about 
equal  frequency  upon  the  two  sides,  and  very  often  upon  both.  In 
th»  observed  cases,  the^  artery  was  found  to  pasc^  along  the  superior 
and  internal  boundaries  of  the  ring  in  about  one  out  of  every  four 
or  five,  making  a  proportion  of  1  to  16  or  18  out  of  the  whole  nuai- 
b«r  of  dissections. 

The  student  should  now  make  an  examination  of  the  saphenous 
opening  or  external  femoral  ring,  which  may  be  dissected  in  the 
following  maqner :-?-.. 

DiasBoriON.-^IHvide  the  sktn  by  sn  incision  extending  from  tbe.snperior 
snterw  iliso  sjune  verticslly  downward,  to  the  distance  of  eij^t  or  ten 
inches,  and  from  its  lower  extremity  extend  another  trsnsveisely  iupwrd.to 
the  inner  border  of  the  thigh;  dissect  ap  the  flap,  and  turn  it  iBwaijd|  dext, 
raise  the  iuboutaneons  adipose  tissue,  which  is  oftejn  abundant^  apd  the  su- 
perficial fittda,  in  one  liyer,  from  the  femoral  aponeurostt  in  the  same  man- 
ner. When  this  is  done,  the  femoral  aponeurosis  IIhis  brought  into  view, 
will  be  seen  to  present  just  below  the  internal  extremity. of  £e  cnml  arch, 
a  oonsiderable  depression,  occupied  by  areolar  tissue,  lymphatic  ji;land8,  one 
or  more  snudl  arteries  (external  pudios),  and  namerou^  veins,  among  which 
is  the  long  or  internal  saphenous.  Bx&eect  out  the  areolar  tissue  and  lym- 
phaUc  fflands  close  to  the  aponeurosis,  commencing  at  the  outer  nde  of  the 
depression,  and  cut  off  all  the  vessels  except  the  large  vein,  and  the  external 
jfemoral  ring  will  be  brought  into  view.  Fig.  184. 

« 

. »  ... 

The  iuperfieial  fa$cia  covering  this  part  of  the  thigh  may  be 

very  easily  split  into  two  or.  more  layers,  but  for  all  practical  pur- 
poses it  is  best  to  consider  it  as  one.  It  varies  in  thickness  in  dif- 
ferent individuals,  according  to  the  degree  of  adipose  development. 
It  is  intimately  connected  with  the  areolar  tissue  occupying  the  de- 
pression in  the  situation  of  the  saphenous  opening,  rather  loosely 
connected  to  the  subjacent  fetnoral  aponeurosis  Upon  either  side,  but 
more  closely  a  short  distance  below  this  opfiflig.*  It  forms  one  of 
the  coverings  of  femoral  hernia. 

The  areolar  tissue  filling  the  above-mentioned  depression  or  exca- 
vation upon  the  surface  of  the  femoral  aponeurosis,  is  closely  con- 

*  It  b  this  close  attachment  of  the  superficial  fascia  to  the  femoral  aponeu- 
fssis  bekyw  the  sapheaoos  opening,  that  prs?eats  the  heraial  tooior  tnm  de* 
seending  lower  upon  the  thigh,  and  causes  it  to  turn  up  toward  the  crural 
afeb,  and  spread  out  tnmsTersely. 


i 
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nected  to  the  snperficial  fascia  and  margins  of  the  sapheDoiia  opening. 
It  indoees  three  or  four  large  lymphatic  glands,  and  is  traversed  hj  om 
or  two  small  arteries  and  the  longsaphenons  vein,  besides  nnmeroua 
smaller  veins  from  the  skin  of  the  abdomen  and  scrotuni-  On  ac- 
oount  of  being  perforated  hj  these  several  vessels,  it  ia  teefanically 
flailed  the  cribriform  fascia. 

The  internal  or  hvg  aaphe-noitg  vein  (Fig.  185)  is  the  longest  and 
largest  superficial  vein  in  the  body,  it  commences  by  small  twigs 
upon  the  inner  side  of  the  foot  as  far  as  the  great  toe,  ascends  along 
the  inner  side  of  the  ankle  and  behind  the  internal  condyle,  increas- 
ing in  size  for  ihe  accomroodaUon  of  ihe 
*   "■  tlood,  which  it  receives  by  numerous 

branches  from  all  the  surrounding  parts, 
continues  its  course  almost  vertically 
along  the  inner  side  of  the  thigh,  rest- 
ing upon  the  femoral  aponouroeis,  and 
about  a  half  or  three-quarters  of  an 
inch  below  the  internal  extremity  of 
the  crural  arch,  it  perforates  the  apo- 
isis,  and  terminates  in  the  femoral 


The«apA<mou8o/»^nm^  in  the  femoral 
aponeurosis,  or  the  external  femoral 
ring  (Fig.  184),  b  situated  in  the  upper 
anterior  part  of  the  thigh,  about  two 
inches  from  the  pubic  symphysis,  and 
an  inch  below  the  anterior  edge  of  the 
crnrul  arch ;  it  is  oval  in  shape,  occu- 
pied exclusively  by  the  long  saphenous 
vein,  and  remarkable  for  the  peculiar 
arrangement  of  its  margins.  Its  lower 
edge  is  sharp  and  lunated,  crosses  the 
front  of  the  femoral  vein,  and  embraces 
the  under  surfaces  of  saphenous  vein, 
just  as  this  vessel  terminates  in  the 
femoral,   or,   rather,   it   occupies   the 

acute  angle  formed  by  the  two.*     The 

'  internal   boundary,   situated    upon  a 

plane  belon  the  external,  does  not  come  to  an  abrupt  edge,  but  sinks 


hfocnu    .ril 

uU.    8.  Oul 
WBD  UllODkfh 


■  To  get  a  good  view  nf  this  margin,  tbe  saphei 
o  or  three  inches  below,  and  turneJ  upward. 


1  should  bo  di  ruled 
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behind  tha  femoral  yessels  and  sfaeMh.  It  is  connected  to  the 
posterior  surface  of  the  latter,  and  may  be  traced  to  the  shAth  of 
the  femoral  portion  of  the  psoas  muscle,  and  even  to  the  capsular 
ligament  of  the  hip-joint.  *The  -external  margin  is  situated  upon  a 
{dane,  eonsiderably  above  ar  anterior  to  the  preceding.  It  extends 
from  the.  outer  extremity  of  the  lower  edge  of  the  .opening  to  the 
internal  extremity  of  the  crural  arch,  is  curved  with^  its  concavity 
pfesenting  downward  knd  inward,  crosses  above  and  in  front  of  the 
femoral  vein^  and  •  also  in  front,,  the  upper  part  of  the  internal 
bmmdary,  and  is  continuous  with  the  anterior  division  of  the  eheath 
of  the  femoral  vessels*  Owing  to  its  arched  form  and  its  strong 
fibrous  structure,  it  is  commonly  called  the  faldfarm  ligament.'  It 
is  the  principal  obstacle  to  the  occurrence  as  well  as  to  the  reduction 
of  hernia  in  this  situation.  In. the  t>rdinary  extended' position  of 
the  thigh,  it  is  firm  and  tense,  but  may*^  relaxed  by  flexing  and 
rotating  the  limb  inward,  and  carrying  it  tow&rd  the  opposite  side. 

Baring  completed  the  examinition  of  the  parts  in  their  normal 
ooiiditioni  the  student  may  imitate  the-formation  of  fbmoral  hernia 
by  introducing  his  finger  into  the  internal  ring,  and  pushltagit  down- 
wurd  to  the  external.  He  will  thus  be  enabled  to  form  a  very  good 
idea  of  the'  relation  of  the  several  parts  when  hernia  is  actually 
present.  In  doing  this,  the  lymphatic  gland  and  areolar  tissue  (crurai 
septum  of  Gloquet)  occupying  the  canal  will  be  first  banried  down ; 
the  finger  (which,  it  must  be 'borne  in  mind,  is  within  tke  sheath  of 
the  femoral  vessels)  will  then  emerge  from  the  sheath  of  the  vessels 
at  the  saphenous  opening,  making  its  appearance  first  beneath  the 
upper  or  transverse  portion  of  the  falciform  ligament,  its  extremity 
covered  by  the  above-mentioned  areolar  tissue^  which  has  become 
spread  out  and  compressed  into  a  fascia.  Having  passed  the  saphen- 
ous opening,  it  is  placed  beneath  the  cribriform  fapcia,  the  superficial 
fiMcia,  and  the  skin,  and  is  crossed  in  front,  between  the  internal 
and  external  rings,  by  the  sheath  of  the  femoral  vessels^  by  the  upper 
or  transverse  portion  of  the  falciform  ligament,  and  corresponding 
part  of  the  crural  arch,  by  the  superficial  fascia,  and  by  the  skin. 
In  a  case  of  hernia,  the  protruding  intestine  or  omentum,  besides 
being  covered  by  the  structures  already  mentioned,  carries  first  be- 
fore it  the  peritoneum,  which  covers  the  internal  opening,  and  forms 
the  true  hernial  sac.  Again,  the  bowel  may  not  pass  the  saphenous 
opening,  but  remain  stationary  in  the  canal,  in  which  case  it  would 
be  covered  by  the  structures  which  lie  across  the  front  of  the*  finger 
in  the  above-mentioned  experiment.     When,  however,  tiie  hernia 
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does  pass  the  external  opening,  as  is  more  commonly  tte  case,  it 

turns  upward  over  the  transverse  portion  of  the  falciform  ligament, 

and  expands  into  a  transversely  oval  tumor,  covered  by  the  same 

structures   that   iovest   the   end   of    the   finger;    namely,    1,   the 

skin;   2,  the  subcutaneous  adipose   tissue  and   superficial   fascia; 

3,  the  expanded  cribriform  fascia;  4,  the  expanded  areolar  tiseue 

(crural  septum),  that  occupies  the  canal ;  and  lastly,  the  peritoneam 

or  hernial  sac.     But  it  can  b«  readily  understood  that  the  2d,  3d, 

and  4lh  of  these  structures,  being  all  of  ibe  same  nature,  will  be 

blended  with  each  other  by  the  long-continued  pressure  exerted  upon 

them  in  an  old  case,  and  that  little  regard  is  bud  by  the  surgeon  to 

their  distinction  where  an  operation  is  called  for.     In  fact,  in  cutting 

down  upon  the  tumor,  if  the  parts  have  become  thiclcened  by  morbid 

deposits,  as  is  very  likely,  in  cases  of  long  standing,  the  skin  having 

been  divided  by  a  careful  dissection,  not  less  than  half  a  doxen  layers 

of  fasoi&,  or  in   other   words,  of  condensed  areolar   tJssnc,  may  be 

raised  before  the  hernial  sac  is  reached,  and  it  is  mainly  thta  oircutn- 

Btance  that  has  given  rise  to  so  many  discrepancies  in  regard  to  the 

I  nnmhcr  of  coverings.     There  are  properly  but  two  coverings  tft  the 

I  tumor  besides  the  peritoneum  or  proper  hernial  eac,  namely,  the 

skin  and  a  layer  of  conilenscd  areolar  tissue,  formed  by  the  blftoding 

ff  the  Buperfioial  fascia,  cribriform  fascia,  and  crural  septum  of 

Cloquet,  and  susceptible  of  being  split  into  quite  a  number  of  thin 

L  layers.     But  it  is  different  at  the  narrow  constricted  part  of  the 

tumor  formed  by  the  femoral  canal ;  here,  the  structures  are  unyield- 

I  ing  and  retain  their  integrity,  and  here  it  is  that  the  stricture  is 

I  nated  ;  it  may  be  at  the  internal  ring,  it  may  be  at  the  sapbenooa 

\  opening,  or  it  may  be  somewbere  between  the  two. 

An  account  of  the  operntion  for  strangubiled  femoral  hernia  be- 
longs more  properly  to  works  on  surgery,  hut  if  the  foregoing  ac- 
count of  the  relations  of  the  difleient  parts  is  as  intelligible  as  it 
should  be,  and  the  student  veriGcs  it  by  a  careful  dissection,  no 
peat  difficulty  will  He  in  the  way  of  bis  understanding  what  is  to 
be  done.  Aside  from  the  dangers  attending  the  operation  for  stran- 
gulated hernia  in  general,  the  particular  risk  ia  cutting  for  femoral 
hernia  consists  in  the  very  frequent  anomalous  position  of  the  ob- 
turator artery  and  vein.  As  before  mentioned,  this  artery  is  a 
branch  of  the  epigastric,  either  upon  one  side  or  the  other,  about 
one  time  in  four  ;  and  in  about  one  out  of  every  four  or  five  of  these 
oases,  it  winds  along  the  upper  and  internal  border  of  the  iuternsl 
ring  before  descending  into  the  pelvla.     In  the  latter  cu^.^ 


# 
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be  almofit  impoBsiblp  to  aroid  woQndjg|{  j[t|  if  divisian  of  ai^y  of  the 
8tnictiire&  tormiug  the  internal  ri^g  ehouUT  become  neceeeary. 

YBSSBLS  AND  HERVB8  OF  THB  LOWBR  BXTBSMtTT. 

The  YBiKS^are  snperficial  and  deep-seated.  The  siiperficial  veins 
are  the  internal  pr  longf  and  the  external  or  %httt  saphenous.  The 
ramify  in  the  anbcntaneoos  areolar  tissne,  npon  the  surface  of  the 
femoral  and  eraral  faseise,  and  may  be  exposed  simply  by  removing 
the  skin ;  bai  nnless  they  have  been  previoosly  filled  by  solid  injec- 
tion (which  is  rarely  done  in  the  dissecting  room)^  it. would  not  be 
advisable  toattempi  to  trace  out  more  than  the  main  trunks. 

The  LOW,  pr  int^nal  saphenous  vein  (F^.  185)  commences 
upon  the  dorsal  surface  of  the  inner  border  of  {hefoot^  near  the  root 
of  the  gr^t^tee,  Kins  backward  toward  the  ankle,  inhere  it  makes  a 
turn  in  front  6{  the  Internal  malleolus,  ascends  along  the  inner  side 
of  the  leg,  behind  the  internal  tuberosity  of  t^e  tibia  and  corre- 
sponding condyle  of  the  femur,  continues  upward  upon  the  inner 
side  of  the  tbij^,  and,  having  reached  within  about  an  inch  of  the 
crural  arch,  t|Eirns. suddenly  through  the  ofiening  in  the  femoinl 
aponeurosis  at  this -point,  and  terminates  in  the  femoral  vein.  In 
its  course  it  r^ceiifes  a  great  number  of  collateral  branches,  and 
consequently  increases  gradually  in  size  from  below  upwards  It 
moreover  receivjss  communicating  branches  from  the  deep  veins,  and 
not  unfrequently  consists  of  two  main  trunks  nearly  parallel,  com- 
municating wiih  elKsh  other  by  transverse  branches,  and  uniting  just 
at  the  saphenous  openiilg.  Near  its  terminatioti  in  the  femoral,  the 
long  saphenous  vein  receives  the  superficial  epigastric,  external  pudic, 
and  superficial  circumflex  iliac  veins.  The  number  of  its  valves 
varies  from  two  to  four  or  six,  most  of  them  below  the  knee.  From 
the  knee  to  the  ankle  the  vein  is  accompanied  by  the  long  saphenous 
nerve,  which  leaves  the  femoral  artery  and  vein,  and  prnforates  the 
£Mci4  near  the  inner  condyle  of  the  femur.  i^ 

The  BXT WNAL  OR  SHORT  SAPHENOUS  VEIN,  situated  upou  the  outer 
back  part  of  the  leg,  commences  on  the  dorsal  surface  of  the  outer 
border  of  vthe  loot,  passes  behind  the  external  malleolus,  then  turns 
directly  upward,  runs  along  the  outer  border  of  Achilles's  tendon, 


gains  the  midiile  of  the  calf  of  tho  leg,  and  ascends  in  this  siH 

to  tlie  lower  diriBion  of  the  popliteal  space,  where  it  perforates  tlie 
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fosciii,  and  terminntca  in  the  popliteal  vein.  It  receives  a  great 
number  of  collateral  branches  in  its  course,  and  before  reaching  its 

termination  attains  a  considerable  size.  It  has  but  two  valves,  one 
just  at  its  termination,  and  the  other  some  distance  below,  and  hence, 
one  reusoD  for  its  great  liability  to  become  varicose.  Between  the 
ankle  and  the  knee,  it  is  superficial  to  the  external  saphenous  nerve, 
being  separated  from  it  by  the  crural  fascia. 
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The  deep  vetne  of  the  lower  extiMDity  accompany  the  arteries, 
and  will  be  Iseen  in  the  disaection^of  the  latter. 

The  SUPBRVIOIAL  BBBVBs;  encountered  in  the  removal  of  the  skin 
firom  the  lower  extremity,  are  very-nnmeroas  and  smslL  They  are 
nearly  all  derived  originally  from  the  lumbar  sacral  plexuses,  and 
are  either  branches  of  the  crural  and  sciatic  terves,  or  .of  the 
plexuses  themselves.  They  perforate  the  femoral  and  crural  apo* 
neurosis  at  various  points,  descend  to  a  greater  or  less  disti^oe  ip  the 
snbcntaneoua  areplar  tissue,  and  are  for  the  most  part  ultimately 
distributed,  to  the  skin. .  The  only  one  of  any  particular  practical 
importance  is  the  long  $aphenotL8j  which  perforates  the  floral  apo- 
neurosiaibeneatlt  the  inner  condyle  of  the  femur,  and  accompanies 
the  long  saphenous  vein  to  the  foot,  and  in  division  of  this  vein  is 
liable  to  be  woun^jded. 

Abtbbibs. — Th^  special  artery  x>f  the  lower  extremity  is  the 
femoral,  but  the  upper  back  part  of  the  thigh  receives  brmches  also 
from  the  divisions  of  the  internal  iliac,  as  heretofore  seen. 
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The  femoral  artery  (Fig.  187),  the  continuation  of  the  external 
iliac,  descends  almost  vertically,  inclining  a  little  backward  from 
beneath  the  middle  of  the  crural  arch,  first  upon  the  anterior,  and 
then  along  the  inner  aspect  of  the  thigh  as  far  as  its  lower  third, 
where  it  reaches  the  back  of  the  limb,  and  is  called  the  popliteal.  It 
is  considered,  therefore,  as  consisting  of  two  parts,  one  correspond- 
ing to  the  upper,  and  the  other  to  the  middle  third  of  the  thigh. 
The  upper  portion  traverses  in  a  vertical  direction  the  middle  of  the 
femoral  triangle,  which  is  marked  off,  above,  by  the  crural  arch,  exter- 
nally, by  the  sartorial,  and  internally,  by  the  long  adductor  muscle. 
It  rests  at  first  upon  the  psoas  muscle,  which  separates  it  from  the  hip- 
joiflt,  and  then  lies  in  front  of  the  pectineus  muscle.  It  is  covered  by 
the  skin,  superficial  fascia,  femoral  aponeurosis,  and  common  sheath 
which  incloses  the  artery  and.  vein.  In  the  middle  third  of  the 
thigh,  the  artery  is  situated  deep  upon  the  inner  side  of  the  femur, 
in  the  groove  formed  by  the  meeting  of  the  long  and  great  adductor 
muscles  with  the  inner  portion  of  the  triceps,  vesting  upon  the  ten- 
dons of  the  two  former,  and  covered  throughout  by  the  sartorial 
muscle.    In  this  situation  it  is',  moreover,  inclosed  by  a  fibrous  sheath 
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formed  from  tlje  tcnJona  of  the  muscles,  between  which  it  is  placed. 
About  the  junction  of  the  middle  with  the 
lower  third  of  the  thigh,  the  artery,  ac- 
companied by  its  vein,  passes  through  the 
opening  in  the  tendon  of  the  great  adduc- 
tor inuBcte,  to  reach  the  lower  baok  pan  of 
the  femur,  and  becomes  the  popliteal. 

Femoral  Vein. — The  femoral  artery  ia 
accompanied  by  one  large  vein,  which,  be- 
neath the  crural  arch,  lies  upon  the  same 
plana  with  the  artery,  nnd  upon  the  inner 
side  of  it,  but  traced  from  above  downward, 
will  be  observed  to  get  behind  it,  and  gra- 
dually to  incline  to  it3  inner  side.  The 
two  arc  inclosed  in  the  same  sheath,  and 
are  joined  about  the  middle  of  the  femoral 
triangle  by  the  long  saphenous  nerve — a 
branch  of  the  crural — which  descends 
along  theu"  inner  border  as  far  as  the 
opening  in  the  great  adductor  muscle, 
where  it  leaves  them,  passes  forward,  per- 
forates the  femoral  aponeurosis,  and  joins 
the  long  saphenous  vein. 

Branches  of  the  Femoral  Arteht. — 
The  femoral  artery  gives  off  the  external 
pudicB,  superficial  epigastric,  superficial 
circumflex  iliac,  deep  femoral,  and  anas- 
tomotic arteries,  besides  several  small  twigs 
to  the  adjacent  muscles,  fascia,  and  skin. 
By  far  the  moat  important  of  these  is  the 
deep  femoral. 

The  extn~nal  putHc  arlrrte*,  very  mnall,  two  in  number,  and  called  from 
their  relative  position  the  superior  and  inferior,  arise  from  the  inner  side  of 
the  femorul  arlerj,  jnat  below  the  pubis;  tbey  pass  inward  and  upward, 
perforate  the  femoral  aponouroHis,  and  are  distributed  to  the  skin  of  ilie 
lower  part  of  the  abdomen  and  eslernal  organs  of  generation. 

The  tuperficial  epijjailn'c  arlerff,  also  very  Email,  arises  from  the  front  of 
the  femoral  artery,  about  half  an  inch  below  the  crural  areh,  pusses  through 
the  saphenous  opening  in  the  femoral  aponeuroaia,  and  is  distributed  to  the 
akin  of  the  lower  part  of  the  anterior  abdominal  wall. 

The  tupcrjinal  i-.iiwmflex  iliac  arteri/,  no  larger  than  ihe  preceding,  near 
which  it  arises,  pusses  outward,  giving  twigs  to  the  subjacent  nuiaclea,  fK- 
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forates  tliie  aponeiir<3fli8  near  the  flnperiw  anterior  -iliac  spine,  and  is  spent 
upon  the  integiiment. 

The  DBSP  7B1I0RAL'  ARTBRT  {profunda  femor%9y  Fig.  187)  is  nearly 
as  large  as  the  continuation  of  the  main  tronk  frotti  which  it  is 
deriyed*  It  arisei  from  the  enter  back  pf^ t  of  the  common  femoral, 
about  an  inch  and  a  h^f  below  the  crural  areh,  descends  at  first  a 
Kttle  outwar4and  then  backward  upon  the  iliac  and  pectiileus  mus- 
cles, passes  behind  the  long  adductor  and  rests  upon  the  small  and 
great  adductors,  and  divides  into  three  or  four  terminal  branches* 
whicli  perforate  the  great  adductdr  muscle^  and  are  distributed  \o 
the  mnsdes  of  the  thigh. 

The  principal  branches  of  the  deep  femoral  are  the  external  and  internal 
cifciiiimez,  and  perforating  arteries.  The  external  ciroHmfiex^  quite  larffe, 
arises  fron^  the  .outer-aspect  of  the  deep  femoral,  and  sometimes,  from  Uie 
coounoQ  lemoraly  passes  outward  beneaUi  the  sartorial  and  middle  head  of 
the  triceps  muscle,  the  divisions  of  the  crural  nerve  crosslnff  behind  and  in 
front  ci  it,  and  divides  into  a  great  number  of  branches  wnich  are  distri- 
buted particularly  to  the  muscles  upon  the  outer  side  of  the  hip  and  thi^h, 
anastomosing  above  with  the  branches  of  the  gluteal  and.  droumfleibiliac 
arteries,  and  below  with  the  articular  branches  of  the  femoral  and  popliteal. 
The  itUemal  drcumflexj  smaller  than  the  preceding,,  arises  from  the  inner 
side  of  the  deep  femoral,  runs  inward  and  backward  beneath  the  peetineus 
mnscle,  and  is  distributed  to  the  muscles  in  this  situation.  It  sends  a  small 
branch  (articular  branch)  through  the  notch  of  the  acetabulum  to  the  adi- 
pose tissn«(  within  the  hip-joint  and  to  the  round  ligament  and  head  of  the 
frmur.  The  perforcUing  arteries,  three  or  four  in  number  and  quite  large, 
are  the'  terminal  divisions  of  the  deep  ftmoral.  They  perforate  the  great 
and  small  adductor  muscles  near  their  insertion,  and  are  distributed  to  the 
muscles  upon  the  back  of  the  thigh.        ^ 

The  deep  femoral  sometimes  originates  less  than  an  inch  and  a 
half  below  the  crural  arch,  a  circumstance  that  adds  to  the  difficulty 
and  insecurity  of  placing  a  ligature  upon  the  commou  femoral  imme- 
diately below  the  arch.  Very  rarely  it  is  given  off  more  than  two 
inches  below. 

The  anastomotic  artery  is  small,  but  consitant  in  its  occurrence. 
It  arises  from  the  femoral  immediately  above  the  opening  in  the 
great  adductor  muscleis,  descends  towards  the  inner  condyle  of  the 
femur  in  company  with  the  long  saphenous  nerVe,  and  is  distributed 
to  the  parts  about  the  knee-joint,  anastomosing  with  the  articular 
branches  of  the  popliteal  artery. 

BuBQiCAL  00N8IDBBAT1ON8.'— The  femoral  artery  may  be  most  conve- 
niently odrnpressed  for  the  purpose  of  controlling  its  circulation  either  upon 
the  body  of  the  pubis  or  in  the  lower  part  of  the  femoral  triangle.    In  the 
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fanner  sitaation  the  vckk!  is  ftlmoet  fiaper6ml,  «nd,  Ijing  dircctlj  upon  tbe 
bane,  is  on  these  accnnnts  very  favorably  situated  for  ibis  porpoee ;  but  owiug 
to  the  almost  impoKifailit;  of  adjusting  a  tognitquet  to  the  limb  eo  Dear  the 
peWiB,  or  of  oonvenicntly  grasping  it  with  tbe  band  when  this  is  tbe  nnu- 
pressing  agent,  this  is  not  tbe  poitit  genenlly  choeen,  except  in  high  ampit- 
tations  of  the  thigh,  where  eiuier  tbe  loumitjuet  or  th«  fingers,  if  appbed 
lower  down,  wonid  be  in  tbe  way.  In  the  lower  part  of  tbe  femoral  triangle, 
although  tbe  artery  is  not  so  guperSeial  or  so  near  the  hone,  it  is  mfiiciently 
BO  for  the  purpose,  and,  posfKsgiiig  tbe  advantages  just  mentioned  as  mniing 
ID  tbe  former  Bitualion,  is  altogether  the  mo«t  convenient  point. 

Ligature  of  tbe  femoral  artery  may  be  practised  in  any  part  of  ita  length, 
but  where  the  vessel  i»  nearest  the  aurfaoe,  it  is,  of  course,  moRt  accessible, 
and  as  a  genenl  rule  tbe  safest  for  the  patient.  Hence,  the  proper  Mtuatinn 
is  the  femoral  txianglc,  for  here  the  vessel  is  covered  oply  by  tbe  integument, 
finperfieial  fascia,  atid  femoral  aponeurosis.  But  all  parts  of  the  artery 
within  the  triangle  are  not  equally  favorable:  thus,  immediately  betow  tbe 
crural  arch  it  may  be  reached  with  but  little  difficulty,  but  a  strong  objec- 
tion to  applying  a  ligature  here  is  the  nearness  of  the  origins  of  th«  epigas- 
tric and  deep  femoral  arteries,  it  being  a  fact  well  ascertained  that  where  a 
ligature  is  applied  very  near  to  a  large  collateral  brouch,  and  more  e^pocially 
between  two,  tbe  danger  of  secondary  hemorrhage  arising  ^m  an  imper- 
fect obliteration  of  the  vessel  is  much  increased.  The  most  advantageous 
point,  therefore,  is  the  lower  nnglc  of  the  femoral  Ir^angle,  taking  the  inner 
Dtargn  of  tbe  sartorial  muscle  as  the  guide.  Here  no  large  collateral 
bmncb  ioterfcres,  except  in  those  very  rare  cases  io  which  the  deep  fcninml 
has  a  very  tow  origin,  and  the  vessel  may  be  exposed  without  material 
difficulty. 

The  POPLITEAL  ARTERY  (Fig.  188),  the  coDtinnation  of  th«  femo- 
ral, descends,  inclining  a  Utile  outward,  through  the  popliteal  space, 
from  where  the  femoral  artery  perforates  the  great  adductor  muscle, 
to  the  angle  between  the  two  heads  of  the  gastrocnemius.  In  its 
course,  it  rests  upon  the  poatorior  surface  of  the  femur,  the  poste- 
rior ligament  of  the  knee-joint,  ami  the  fascia  covering  the  popli- 
teus  muscle;  it  is  overlapped  above  by  tbe  semimembranous  muscle, 
and  covered  in  the  rest  of  its  course  by  the  skin  and  an  expansion 
of  the  femoral  aponeurosis.  Its  relations  to  the  popliteal  vein  and 
sciatic  and  peroneal  nerves  are  important.  The  vein  lies  a  little 
superficial  to  the  artery  and  along  its  outer  border,  and  the  two  are 
BO  intimately  connected  by  close  areolar  tissue  as  often  to  render  it 
difScult  to  separate  them.  The  sciatic  nerve  is  external  to  the 
vein,  and  more  superficial;  and  the  peroneal  is  still  farther  external, 
and  separated  by  a  considerable  interval. 

The  popliteal  iLrtery  sends  soiaU  twigs  to  tbe  bamatring  moscles 
on  each  aide,  several  considerable  branches  (sural  arteries')  to  the 
heads  of  the  gastrocnemius  muscle,  and  fivo  small  branches  to  tbe 
knee-joint.  Of  the  articular  branches  two  are  superior,  two  inferior, 
and  one  middle.     The  guperiur  articular  are  given  off  behind  the 
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condyles  of  the  femur,  enoirele  the  lower  eztremit/  of  this  booe, 
uid  divide  into  oiimeroiis  branches  for  theenpply  of  the  ligamentooi 
and  oMeoni  Btmotives  about  the  joint.  '  The  inferior  artieular  snr- 
romid  ^e  bead  of  the  tibis  and  fibula,  aad  liktwise  break  up  mto 
a  targe  nnmber  of  Bm%ll  branches,  whicb 
aBastomoM  freely  with  the  preeediog,  and  ^^  '^ 

supply  the  Mine  Btraetoree  aboat  tbe  lower 
part  of  the  knee.  The  middta  or  ai^got 
artieviar  ariaes  between  the  saperior  and 
inferior,  ente^  the  joint  throngh  the  pos- 
terior ligaraeni,  and  ia  distribnted  to  the 
lynonal' membrane  and  adipose  tiasao  ; 
nitliin  the  OBTity. 

Having  reaohed  tbe  lower  border  of 
the  poplitene  tanacle,  the  popliteal  artery 
dindes  into  the  anterior  and  posterior 
tibial  arteries. 


Tbe  POBIBBIOB  TIBIAL  ABIBBT  (Fig. 
188),  the'  proper  eontinaation  of  th« 
femoral  and  popliteal,  descends  between 
the  snperficial  and  tbe  deep  layer  of  mus- 
cles on  the  back  of  the  leg,  and  passes 
through  .the  Bpace  between  the  internal 
malleolar  process  of  the  ankle  and  tho 
heeV  to  reach  tho  sole  of  the  foot,  lAere 
it  divides  into  tbe  internal  and  external 
plantar  arteriea.  It  ia  plaoed,  at  firat,  in  rtort«toc  nn  or  um  itn  i«(,  ttew- 
the  middle  line  of  the  leg  eovered  by.  tbe  utviw  i,  rmUDu  t^rmtat  a» 
deep  fascia  and  the  gastrocnemins  and  '^^T^'t.Ji.^i^^ 
Bolens  muscles,  but  gradually  inclines  in-  umi  mud*.  i.Latm  snor  of  um 
ward  as  it  descends,  and  at  the  ankle  lies  J^^^  l^J^Z^Jl 
behind  the  internal  malleolus,  between 
the  tendons  of  the  long  flexor  of  the  toes 
and  long  flezof  of  the  great  toe,  covered 
by  only- the  skin  and  internal  aonnlar  iimiii 
ligament.  It  is  accompanied  by  two  taXi«„u.u..,opiH-i.„i* 
veins,  one  on  each  side,  and  by  the  pos-    io.oiViirftfci««urtiiruM.i«rtBj. 

,      .        ....   ,  .  .   .     •        /e      .  U.  rvMoloniill  tutrj.    IX  Pto- 

tenor  tibial  nerve,  which  is  at  first  upon    iiMiHt«r,iiiTUhi(auttteb(k»ib* 
the  inner  side  of  the  vesBel,  bat  soon 
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crosses  to  the  ontor  eiie  uid  mamt&ina  this  postlion  in  the  re«t  of 
its  conrse. 

With  the  exception  of  one  considerable  branch,  the  peroneal,  the 
posterior  tibial  sends  off  only  emaU  twigs  to  the  adjacent  rousclca 
and  tibia. 

The  PEROHEAL  ABTEKt  arises  from  the  posterior  tibial  just  below 
the  margin  of  the  popliteus  musde,  passes  at  first  downward  and 
outward  to  reach  the  fibula,  close  beneath  the  inner  border  of  which 
it  descends,  lying  upon  the  interoaeeous  membrane,  to  the  outer  side 
of  the  heel-bone,  where  it  divides  into  a  number  of  small  branches. 
In  its  course,  it  gives  off  numerous  twigs  to  the  muscles  and  bone, 
and,  about  two  inches  above  the  external  malleolus,  sends  off  a 
branch  called  the  anterior  peroneal,  which  perforates  the  interosseous 
membrane,  and  descends  upon  the  front  of  the  fibula  to  the  outer 
side  of  the  ankle  and  foot. 

The  IHTBRMAL  and  external  plantar  arteries  are  the  terminal 
divisions  of  the  posterior  tibial  artery,  this  vessel  bifurcating  upon 
the  inner  baclc  part  of  the  sole  of  the  foot,  beneath  the  commence- 
ment of  the  abductor  muscle  of  the  great  toe.  The  external,  nnich  the 
larger  of  the  two,  passes  outward  and  forward  between  the  short  fiesor 
of  tbe  toes,  and  the  accessory  muscle,  to  reach  the  fifth  metatarsal 
bone,  upon  the  tarsal  extremity  of  which  it  turns  toward  the  inner 
border  of  the  foot;  it  traverses  the  under  surface  of  the  fourth,  third, 
and  second  metatarsal,  and  joins  the  dorsal  artery  of  the  foot  in  the 
space  between  the  first  and  second  of  these  bones,  forming  thus  an 
arch  (plantar  arch),  from  which  branches  are  given  to  the  several 
adjacent  muscles,  and  to  the  four  smaller  toes.  The  itUernal,  much 
amallcr,  passes  forward  near  the  inner  border  of  the  foot,  supplies 
twigs  to  the  abductor  and  short  flexor  muscles  of  the  great  toe,  and 
finally  expends  itself  upon  the  inner  side  of  this  toe. 

The  ANTERIOR  TIBIAL  ARTEEY  (Fig.  189),  the  anterior  of  the  two 
terminal  branches  of  the  popliteal,  passes  at  first  forward  between 
the  hcnJs  of  the  posterior  tibial  muscle,  and  then  through  the  inter- 
val in  the  upper  extremity  of  the  apace  between. the  tibia  and  fibula, 
where  tlie  interosseous  membrane  is  deficient,  to  reach  the  anterior 
surface  of  tbe  leg.  It  then  descends  upon  the  anterior  surface  of 
the  interosseous  membrane  to  the  ankle,  lying  at  first  between  the 
anterior  tibial  musclo  and  the  long  extensor  of  tbe  toes,  and 
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down  betwMD  the  former  of  these  two  muscles  and  tie  extensor  of 
the  great  toe.     In  the  upper  part  of  the  leg  it  b  deeply  seated,  but 
becomes  gradually  more  anperficial  as  it  descends,  aod  just  above 
the  ankle  it  gete  upon  the  anterior -sutf ace  - 
of  the'tibia,  passes  beneath  the  anterior  Fig.-iS».  , 

annalar  ligament,  apd  is  eroased  from 
iritbout  inward  hy  the  tendon  of  the  ex- 
tensor of  tl^  great  toe.  It  is  accompanied 
hj  two'  reins,  one  «n  each  side,'  and  also 
l>j  the  anterior  tibial  neire,  whidi,  having 
crossed  tiie  head  of.  the  fibula,  enten  the 
interosseons  space  to  the  outer  side  of  the 
teseds,  bat*gradaa11y  gets  in-front  of  them 
m  it  deaeeads. 

.  The  branches  of  the  anterior  tibial 
artery  are  namerons  and  small,  and  dis- 
tribated  principally  to  the  adjacent  mus- 
cles. It  tends  off,  also,  just  below  the 
head  of  the  tibia,  a  small  recurrent  artery 
whieh  ascends  through  the  head  of  the 
anterior  tibial  iniuole,  to  the  f^ont  of  the 
knee-joint ;  and  near  the  ankle  an  internal 
and  an  external  malleolar  braneh,  which 
are  distributed  to  the  corresponding  sor- 
faces  of  the  joint.  ' 
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continuation  of  the  anterior  tibial,  mns 
forward  over  the  tarsal  bones  along  the 
odter  border  of  the  tendon  of  the  extensor 
mnsele  of  the  great  toe,  and  haring  reached 
the  space  between  the  first  and  second 
metatarsal  bones,  passes  through  to  join 
the  plantar  arch.  -  Near  its  termination,  it 
•ends  a  small  branch  to  the  muscles  occa- 
pying  the  first  interosseous  space. 
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The  principal  nerres  of  the  lower  ex- 
tremity, besides  those  already  mentioned,  in  connection  with  the 


464  DISSECTIONS. 

moscles  upon  tUe  back  of  tbe  pelvU,  are  the  crural,  obtumtor,  kod 
great  sciatic. 

The  CRURAL  NERVE,  tbe  external  terminal  brancli  of  the  lumbar 
plexus,  leaves  the  abdominal  cavity  beneath  the  crural  arch,  externally 
to  the  psoas,  and  upon  the  surface  of  the  iliac  muscle;  having  passed 
the  arch,  it  turns  a  little  outward,  becomes  somewhat  flattened,  and 
almost  immediately  divides  into  a  lash  of  diverging  branches,  which 
are  distributed  principally  to  tho  rectus  and  triceps  muscles  npon 
the  front  of  the  thigh.  One  branch,  called  the  internal  or  AMtjt 
aaphenoui  nerve,  gains  the  outer  side  of  tho  femoral  vessels  which 
it  accompanies,  being  inclosed  in  the  same  fibrous  sheath,  as  far  sa 
the  opening  in  the  great  adductor  muscle ;  here  it  leaves  the  vessels, 
passes  over  the  back  of  the  internal  condyle  of  the  femur  beneath 
the  tendon  of  the  sartorial  muscle,  and  perforates  the  fascia  to  roach 
the  long  saphenous  vein,  which  it  accompanies  to  the  foot.  In  its 
course,  the  long  saphenous  nerve  gives  off  numerous  filaments,  moat 
of  which  are  distributed  to  the  skin  of  the  inner  surface  of  the 
thigh,  knee,  leg,  and  foot. 

The  OBTURATOR  NEBVB,  the  amallesC  of  tho  three  terminal  branches 
of  the  lumbar  plexus,  leaves  tlic  pelvis  with  the  obturator  artery,  at 
the  anterior  superior  angle,  of  the  obturator  or  thyroid  foramen,  and 
having  reached  the  thigh,  is  distributed  exclusively  to  the  external 
obturator,  gracilis,  and  three  adductor  muscles. 

The  GREAT  SCIATIC  NERVE  (Fig.  190),  the  continuation  of  the 
sacral  plexus,  and  by  far  tho  Inrgest  nerve  in  the  body,  leaves  the 
cavity  of  the  pelvis  at  the  greatsciatic  foramen  below  the  pyriform 
muscle,  descends  vertically  at  first  between  the  great  trochanter  and 
ischiatic  tuber,  and  then  through  the  areolar  interval  between  the 
hamstring  muscles,  and,  having  reached  the  superior  angle  of  the 
popliteal  space,  divides  into  tho  internal  popliteal  sciatic  or  tibial, 
and  the  external  popliteal  sciatic  or  peroneal  i>e|;ve.  This  divi^on 
frequently  takes  place  much  higher  up,  and  sometimes  at  the  sciatic 
foramen. 

At  its  exit  from  the  pelvis,  the  great  sciatic  nerve  is  broad  and 
flattened,  but  soon  becomes  rounded.  It  is  covered  at  first  by  the  great 
gluteal  muscle,  and  lower  down  by  the  long  head  of  the  biceps,  and 
rests  succeaaively  upon  the  superior  twin  muscle,  the  tendon  of  the 
internal  obturator,  the  inferior  twin  square,  and  great  adductor 
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mttBclflB.  It  Benib  off'  filaments  to  the 
biceps,  BemitendinooB,  aeminiembranciiu, 
and  -gveat  sddnoter  miucleB,  and  one  to  tbe 
Imefr-joint. 

The  iSTSRNAL  poplitsAl  sciatic*  op 
TIBIAL  NERVE  (Fig.  190,  3^9),  the  proper 
contiouatlon  of  the  great  Boiatic,  draeenda 
Tertically  through  the  popliteal  space,  sn- 
perficially  and  a  little  external  to  tbe  pop- 
liteal vesaeU,  and  having  paMod  between 
tbe  heads  ot  and  beneath  tbe  gastrocqemiiis 
and  soleaa  muscles,  takes  the  name  of  th4 
p&aterioT  tibial  nerve  (',*} ;  voder  tbia  -name 
it  is  continued  down  the  leg  with  tbe 
poeterior  tibial  vessels,  which  it  accom- 
panics  to  the  sale  ot  tbe  foot,  where  it 
divides  into  the  external  and  internal 
plantar  nerves,  and  is  finally  dbtribnted 
to  tbe  muscles  of  tbe  sole  and  to  the 
■kin  of  the  five  toes.  In  its  coarse  it 
^ves  off  ^  great  number  of  branches  to 
tbe  knee-joint,  and  to  the  mnscles  and  skin 
of  tbe  leg  and  foot.  One  of  tbe  principal 
of  these  branches,  is  the  external  idpJun- 
otu  nerve  (commnnicans  tibite),  which  arises 
in  the  lower  part  of  the  popliteal  space, 
passeB  dpwn  the  middle  line  of  the  poeterior 
Borface  of  Uie  gastrocnemius  muscle,  per- 
forates the  fascia  to  gain  the  side  of  the 
ehort  saphenona  vein,  runs  along  the  outer 
mar^n  of  Acbilles's  tendon,  turns  around 
tbe  external  malleolus,  and  is  distributed  to 
the  akin  upon  the  outor  border  of  the  heel 
and  foot.  Some  of  its  filaments  reach  as 
far  as  the  small  toe. 


.    &  CDbUbi 
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Tbe  EXTERNAL  POPLITEAL  SCIATIC    Or    PEROXEAL   NERVE  (13),  the 

esternal  division  of  the  great  sciatic,  passes  downward  and  ontward 
through  the  poplltea]  space  behind  the  external  condyle  of  the  femnr, 
crosses  obliquely  over  the  external  head  of  the  gastrocnemius  moscte 
nnJ  head  of  the  Gbula  beneath  the  origin  of  the  long  peroneal  mna- 
cle,  turns  horizontally  forward,  and  divides  into  its  two  terminal 
branches.  The  external  peroneal,  or  muiculo  cutaneous  branch,  passes 
downward  throagh  the  muscles  npon  the  fibula,  to  which  it  gives 
filaments,  perforates  the  fascia  a  short  distance  above  the  ankle, 
follows  the  direction  of  the  long  extensor  muscle  of  the  toea,  &nd 
is  distributed  to  the  skin  upon  the  upper  surface  of  the  foot  and 
roots  of  the  toea.  The  anterior  tibial  nerve,  the  larger  of  the  two, 
passes  beneath  the  origin  of  the  long  extensor  muscle  of  the  toea 
to  reach  the  outer  side  of  the  anterior  tibial  artery,  which  it  accom- 
panies to  the  dorsal  surface  of  the  foot,  and  is  there  distributed  to 
the  ekin  near  the  inner  border  of  the  foot  as  far  forward  as  the 
great  toe. 

The  peroneal  nerve,  while  in  the  popliteal  space,  sends  off  the 
peroneal,  or  short  eaphenout  nerve.  This  descends  upon  the  poste- 
rior surface  of  the  gastrocnemius  muscle,  and  perforates  the  fascia 
about  the  middle  of  the  leg  to  join  the  short  saphenons  vein  which 
it  accompanies  along  the  outer  border  of  Achilles's  tendon,  and  is 
distributed  to  the  akin  upon  the  outer  surface  of  the  heel. 

Lympuatics. — The  li/mphatia  glands  of  the  lower  extremity  are, 
1,  the  anterior  tHiitl,  a  single  gland  (often  wanting),  situated  in  the 
upper  part  of  the  space  between  the  tibia  and  fibula,  upon  the 
anterior  surface  of  the  interosseous  membrane  ;  2,  tiie popliteal,  four 
in  number,  situated  in  the  popliteal  space,  one  of  them  superficial, 
and  the  others  along  the  course  of  the  popliteal  vessels ;  and  3,  the 
inguinal,  superficial  and  deep.  The  superficial  inguinal  glands  are 
situated  in  the  depression  upon  the  femoral  aponeurosis,  around  the 
saphenous  opening;  they  vary  from  three  or  four  to  as  many  as  eight 
or  ten  in  number,  and  differ  very  materially  in  size  in  different  in- 
dividuals. The  deep  glands  are  often  wanting,  but  when  present, 
they  are  found  around  the  femoral  vessels  between  the  saphenous 
opening  and  the  cavity  of  the  pelvis.  Their  number  is  not  constant, 
but  rarely  exceeds  three  or  four ;  one  is  generally  found  occupying 
the  internal  femoral  ring. 

The  lymphatic  vt»»el»  of  the  lewer  extremity  are  sup«rfi«)al  and 
deep.  Tho  superficial  lymphatics  are  situated  between  the  skin  and 
femoral  aponeurosis,  and  are  airanged  into  two  sets,  the  oQe  accom- 


I 

J 


THE  I17FERI0R   EXTREMITIES. 


467 


panying  the  short  saphenous  vein  to  terminate  in  the  popliteal  glands, 
and  the  other  the  long  saphenous  vein  to  the  inguinal  group.  The 
deep  lymphatics  aocompany  the  large  bloodvessels ;  a  few  upon  the 
anterior  part  of  the  leg  p%|&  through  the  anterior  tibial  gland,  the 
others  enter  the  popliteal  and  inguinal  groups,  and  all  eventually 
form  a  chain,  of  lympbMics  along  the  external  iliac  artery,  termi- 
nating in  the  lumbar  glands.  To  reach  this  chain,  the  efferent 
vessels  from  the  si^qperficiaL  inguinal  glands  perforate  the  femoral 
aponeurosis  over  the  femoral,  canal,,  and  pass  beneath  the  crural 
arch. 

The  inguinal  glands  also  rec^ve  the  lymphatic  vessels  of  the  ex- 
ternal organs  of  generation,  perineum,  loWer  part  of  tVe  abdomioal 
walls,  and  integuments  of  the  outer  side  of  the  pelvis. 


THE   HEAD  A5D  NECK. 


The  head  consists  of  the  cranium  and  face,  Ilie  former  contuntDg 
the  brain  and  its  appendages,  and  the  latter  the  Organs  of  the  senses 
and  other  important  struciores. 

The  superior  part  or  top  of  the  cranium  shonld  be  dissected  first. 
Upon  eacli  side  of  the  median  line,  and  immediate!  v  beneath  the  skin, 
there  is  a  thin  membranous  mnscle  caUed  the  occipi  to-frontal,  ex- 
tending, as  its  name  signifies,  from  tbe  occiput  to  the  forehcs'l. 

Dissection. — Divide  the  skin  bj  a  horixontal  incision  leading  from  llie 
middle  of  the  fordiead  to  tbe  occipital  protuberance,  and  connect  its  two 
extremitieB  by  cariyiRg  the  knife  in  the  middle  line  orer  the  top  of  the 
head.  Commeucing  in  front,  remove  the  incKided  flap  of  skin  together  with 
the  Enbcntaoeous  areolar  tissue.  Muah  care  ia  required  in  tnakiug  this  di»- 
Bection  lo  avoid  cutting  up  the  broad  lendon  or  apnnenrosis  of  (he  muscle 
along  with  the  skin.     Dissect  the  opposite  side  in  the  same  mumcr. 

The  occiPiTO-FBOSTAL  MUSCLE  consists  of  an  anterior  and  a  pos- 
terior thin,  pale,  fleshy  belly,  and  an  intervening  aponeurosis,  which 
covers  the  top  of  the  cranium.  The  posterior  belly  is  attached  by 
tendinous  and  fleshy  fibres  to  the  external  two-thirds  of  the  superior 
curved  ridge  of  the  occiput,  and  to  the  posterior  part  of.the  mastoid 
process,  from  which  points  the  fibres  ascend  forward  and  inward  to 
the  distance  of  an  inch  or  more,  and  end  in  the  broad  aponeurotic 
tendon.  The  anterior  belly,  somewhat  thicker  but  paler  than  the 
posterior,  descends  from  the  anterior  edge  of  the  tendon,  to  be  in. 
serted,  for  tbe  most  part,  into  tbe  integument  of  the  eyebrow.  A 
small  fleshy  slip  ia  continued  down  from  its  internal  part  over  tbe 
side  of  the  nose,  under  the  name  of  the  pyramidal  nasal  muscle. 

Tbo  occipito- frontal  muscle  is  separated  from  the  cranium  by  loose 
areolar  tissue,  and  from  the  superjacent  skin  by  a  condensed  layer  of 
areolar  adipose  tissue.  Its  externol  margin  slightly  overlaps  the 
temporal  aponeurosis  that  covers  in  the  temporal  muscle ;  the  inter- 
nal is  connected  to  the  opposite  muscle  by  a  thin  tendinous  expan- 
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8ion.     Its  anterior  extretaity  is  blended  with  the  orbicular  muscle 
of  the  eye. 

Use. — To  fi^  the  skin  of  the  hi^ad,  elevate  the  eyebrows,  and 
asMt  in  raising  the  uppeajjeyelid. 

Removal  of  the  B&ain. — HavinydiBseeted  off  the  oceifiito-froDtal  miis- 
cle,  saw  the  skidl  npon  a  level  with  the  tops  of  the^  ears,  commenciDg  the 
incision  in  front  abont  an  inch  above  the  superior  margins  of  the  orbitSy 
and  terminating  it  behind,  half  an  inch  above  the  occipital  protuberance.  I^ 
doing  this,  it  will  become  necessary  to  cut  through  the  upper 'part  TVf  the 
temporal  aponeurosis  and  muscle  on  each  side.  After  the  bqnes  have  been 
sawn  completely  dirough  at  all  points,  pry  off  the  calvaritnu*  by  means  of  a 
chisel.  "  Tnis  being  doncf,  the  external  earhee  of  the  dUM  mater,  studded  with 
vasci|lar  points  and  minute  fibrous  processes  by  which  it  is  attached  to  the 
inner  suifice  of  the  bones,  wiU  be  exposed  to  view;  but  as  this  membrane 
cannot  be  entirely  examincNi  until  the  brain  is  removed,  it  sfabuld  he  divided 
upon  a  level  with  the  sawn  edge  of  the  iskuU  for  two-thirds  of  the  distance 
around,  leaving  an  uncut  portipn  in  the  middle,  line  behinjp  In  the  me- 
dian line  in  front,  the  scissors  should  be  introduced  t6  the  (£pth  of  half  an 
inch  or  more  between  the  hemispheres  of  the  brain,  to  divide  the  anterior 
extremity  of  the  £ftlciform  process..  The  dura  mat^  having  been  dpided  and 
turned  back,  the  convoluted  surface  of  the  two  cerebral  hemispheres,  sepa- 
rated from  each  other  by  an  antero-posterior  fissure,  and  covered  by  the  pia 
mater^and  ar^hndid  membranes,  will  be  brought  into  view.. 

The  next  step  in  the  dissection  is  to  remove  the  brain  with  the  origins  of 
the  nerves,  leaving  the  dura  mater  in  the  fktM,  For  this  purpose,  S^nUy 
elevate  the  anterior  extremities  of  the  hemispheres,  and  the  two  large  bulb- 
ous nerves,  constituting  the  first  or  olfactory  pair,  will  be  perceived  lying 
upon  the  cribriform  plate  of  the  ethmoid  bone,  separated  from  each  other  by 
the  Qrest;  they  may  be  detached  from  their  situation  by  passing  the  handle  of 
the  scalpel  underneath  them.  Raise  the  braip  a  little  highei^,  and  the  two 
optic  nerves,  recognized  by  their  large  siae  and  clear  white  color,  may  be  se^n 
leaving  the  cranium  through  the  optic  fbramina  in  the  sphenoid  bone; 
divide  them  close  to  the  bone,  and  also  the  two  internal  carotid  arteries  that 
lie  immediately  behind.  Between  the  latter,  and  occupying  the  pituitary 
fossa  of  the  sphenoid  beno^  is  a  transversely  oval  bpdy  called  the  pituitary 
body;  it  is  attached  to  the  base  of  the  brain  by  a  delicate  pedicle  called 
the  infandibuliform  process,  and  must  be  raised  with  ^he  handle  of 
the  scalpel.  Behind  the  optic  nerves  is  the  third  |)air,  which  leave  the 
cranium  through  the  sphenoidal  fissure.  These  can  be  more  conveniently 
divided  with  the  scissors.  Next,  elevate  the  brain  gentlyon  each  side,  and,  pass- 
ing the  edge  of  the  scalpel  along  the  superior  border  of  the  petrous  p(»tion 
of  the  temporal  bone,  divide  the  tentorium  or  transverse  process  of  the  dufu 
mater,  which  stretches  forward  from  the  transverse  ridge  Upon  the  occipital 
bone,' for  thd  purpose  of  supporting  the  posterior  lobes  of  the  cerebrum. 
Immediately  beneath  the  anterior  margin  of  this  process  is  the  fourth  nerve 
or  patheticus  (often  somewhat  difficult  to  distinguish  on  account  of  its  ex- 
ceedingly small  size),  also  on  its  way  to  the  sphenoidal  fissure.  Directly 
behind  the  fourth,  the  fifth  pair,  the  lai*gest  of  the  cerebral  nerves,  may  be 
perceived  passing  forward  to  form  a  large  ganglion  (ganglion  of  Oasser), 

*  Calvarium,  superior  section  of  the  skulL     - 
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wliicb  rifia  tipin  ihe  inner  eitremity  of  the  petrous  bone.  The  in^o  tronk 
of  tlie  fifth  having  heeo  dioded,  takiog  care  not  lo  tear  ihc  neire  from  xta 
origiu,  the  iixth  pair  trill  be  discovered  some  Uttlc  diatance  behind  and 
De«rer  the  median  line,  diverging  elightly  from  cicb  other  toward  the  8phe- 
noldtl  GssDre.  Conliaain};  to  derate  the  braJK  the  seventh  and  eij^Uth  will 
be  seen  entering  together  the  internal  auditory  foramen,  close  to  which  they 
should  be  divided.  The  ninth,  tent^,  and  eleventh,  compoMng  what  wu 
formerly  called  the  eighth  pair,  onnverfre  behind  toward  the  jngnlar  fon- 
Dien,  and  should  next  be  eevered.  Finally,  the  twelfth,  the  la^  of  the  oa- 
nial  DerT«s,  will  be  found  immediately  in  front  of  the  preceding  entering  ths 
posterior  condyloid  fonunen.  These  last  having  been  divided,  the  bUde  of 
the  knife  should  be  carried  some  distance  down  into  the  spinal  eanal,  and 
the  cord  divided,  together  with  the  two  vertebral  arteries,  which  enter  the 
ekall  at  the  necipito-<>pinal  foramen  resting  upon  tbe  baajlar  process  of  the 
occipital  boDc,  Tbe  brain  may  be  now  entirely  removed,  leaving  behini] 
tbe  dura  mater  and  its  lining  of  arachnoid;  and,  if  it  is  not  convenient  to 
study  it  iinmcdialcly,  it  maj-  be  placed  in  a  jar  of  alcohol,  or  what  is  just  »s 
good,  a  weak  solution  of  chloride  of  Bine. 


MEMBRANES  OF  THE  BRAIS. 

The  cercbro- spina.!  axis,  comprising  the  brain  and  spinal  cord,  is 
invested  by  three  separate  membraneB,  namely,  the  dura  mater, 
the  arachnoid,  and  the  pia  mater. 

The  DUHA  MATBR  is  a  dense,  strong,  fibrons  stractiire,  which 
serves  not  only  as  a  protection  to  the  parts  within,  but  as  a  perios- 
teum to  the  internal  surface  of  the  cranial  bones.  It  consists  of 
two  layers,  by  tbe  separation  of  which,  at  different  points,  venous 
canals  are  formed  and  prolongations  or  processea  that  separate  the 
cerebral  hemispheres  from  each  other  and  from  the  cerebellum.  The 
membrane  is  not  limited,  however,  to  the  cranial  cavity,  but  de- 
scends into  the  spinal  canal  to  invest  the  cord  also;  but  only  its 
cranial  portion  will  now  claim  attention. 

The  external  turface  of  the  dura  muter  is  rough,  and  adherent  to 
the  internal  surface  of  the  cranium  by  sniftll  fibrous  processes  and 
minute  bloodvessels.  This  attachment,  however,  is  not  etinally  close 
at  all  points ;  it  is  greatest  around  the  foramina  through  which  the 
nerves  have  egress,  and  along  tlie  middle  line  of  the  vertex  or  top  of 
the  skull ;  but  from  the  orbital  plates  of  the  frontal  bone,  the  occipi- 
tal fossie  and  the  squamous  portion  of  the  temporal  bone,  it  may  be 
torn  off  without  difficulty.  The  degree  of  adhesion  varies  also  at 
different  periods  of  life,  being  much  greater  in  old  persons  and  chil- 
dren than  in  tbe  middle-aged.     Upon  this  surface  the  ramificatioM 
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of  the  tneninge&l  arteries  may  be  peroeiTed.  The  most  important  of 
tkem,  the  middle  meningeal,  spreads  oot  in  fin  arborescent  manner, 
ATCE  that  portion  of 'the  membrane  which  corresponds  to  thej>arietal 
bone.  The  internal  mirf^e  is  lined  by  the  ezt^mal  or  parietal 
layer  of  the  arachnoid,  vhicb  is  bo  intimately  attached,  as  to  justify' 
the  name  of  fibro-serous  membrane,  applied  (o  tbe  dnra  mater. 

The  processes  or  internal  projongatie^  of  the  dura  mater  Are 
tbe  fabi  of  the  oerebmm,  the  tentorium,  and  tbe  fal^  of  the  cere- 
bellum.   ^■^         '      ■  '         •■ 

^^  feiix  fit  feUeiform  procest  (tf  the  eer^rum  (Fig.  191),  so  called 
from  its  scythe-like  shape,  is  situated  along  the  middle  line  of  the 
Miaiuam,  extending  from  the  crest  of  the  ethmoid  bone  ui  front  to 
tile  middle  ef  tbe  tentorium  behind.  It  is  broad  behind,  "haA  narrow 
in  ^nt,  and  has  a  superiw  oOnTex  and  an  inferior  coaoftve  border ; 
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ObUiD*  ((Fir  et  Ihe  lmt«l«  of  ttia  cnnliun  Itnid  bf  tlu  dim  Batar.  1.  FuMtim  pnMM.  3.  Ita 
HtMbtd  bonlar  maUlDtDf  tbe  loDiittiidliiil  dnwu  t. 'It>  fn*  tnnlar.  1,  CnitlBntkaii(th*aiclfora 
imm  wm  ft)  tlM  ImtorlDiit.  I,  B,  Frn  wnsTe  .i<d«  of  Uh  (mlorium.  «.  TnmliiUliBi  of  IhU 
■d  bant*  (^f  til*  tntarlan  HutUiiud  klose  tilt  uppar 


the  former  is  occapied  by  the  superior  lon^tndinal  sinns,  and  attached 
to  dtQ  middle  line  of  the  vault  of  the  cranium;  the  latter  is  a  thin  and 
free  edge,  inclosing  a  small  vein  oallad  the  inferior  longitudinal 
■uoB.  This  process  is  formed  by  a  doubling  of  tbe  internal  lamina 
of  the  dnra  mater  upon  itself;  it  is  covered  by  the  parietal  portion  of 
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the  arachnoid,  and  in  relation  by  its  two  Burfacea  with  the  inner 
faces  o{  the  cerebral  hemispheres.  In  the  natural  position,  it  is 
very  tenae,  and  serves  to  prevent  the  hemispheres  from  impinging 
upon  each  other,  when  the  head  is  jarred  or  shaken  bj  external 
violence. 

The  tentorium  is  horizontal  in  its  direction,  and,  like  the  falx,  ia 
formed  by  a  reduplication  of  the  internal  layer  of  the  dnra  mater, 
covered  upon  each  side  by  the  external  layer  of  the  arachnoid.  It 
is  attached  ahsng  the  transverse  arms  of  the  crucial  ridge' of  the 
occipital  bone,  to  the  superior  angles  of  the  petrous  bones,  and  to 
the  clinoid  processes  of  the  sphenoid.  It  is  deeply  notched  in  front, 
so  as  to  form  with  the  basilar  process  of  the  occipital  bone,  an  oval- 
shaped  opening  for  the  transmission  of  the  peduncles  of  the  cere- 
brum. Its  superior  surface  is  convex,  and  receives  the  weight  of 
the  posterior  lobes  of  the  cerebral  hemispheres;  its  inferior  is  con- 
cave, and  corresponds  to  the  convexity  of  the  cerebellum. 

The  falx  of  the  cerebellum  ia  a  small  vertical  fold,  passing  up  from 
the  posterior  margin  of  the  large  foramen  of  the  occipital  bone  to 
the  under  surface  of  the  tentorium ;  it  is  attached  to  the  lower  vertical 
portion  of  the  crucial  ridge,  and  serves  to  separate  the  hemispheres 
of  the  cerebellum. 

VESSELg. — The  dura  mater,  like  all  other  fibrous  structures,  re- 
ceives but  little  arterial  blood;  the  meningeal  arteries  ramifymg 
upon  its  surface,  belong  rather  to  the  cranial  bones  than  to  the 
membrane.  Its  veins,  independent  of  the  sinuses,  are  two  with  each 
meningeal  artery. 

■Nerves  have  not  been  satisfaotorily  demonstrated  in  it,  although 
most  authors  admit  the  presence  of  branches  from  the  fifth  pair. 

In  connection  with  the  dura  mater,  it  is  proper  to  mention  the 
Pacchionian  Bodies.  These  are  small,  whitish,  granular- looking 
bpdies,  found  generally  in  clusters  along  the  attached  border  of  the 
falciform  process.  They  do  not  exist  in  young  children,  but  in  old 
persona  they  are  very  numerous, and  by  their  pressure  often  form  deep 
depressions  in  the  parietal  bones  on  each  side  of  the  sagittal  suture. 
Although  generally  situated  upon  the  outer  side  of  the  membrane, 
they  are  sometimes  found  between  its  two  layers,  or  even  in  the 
longitudinal  sinus ;  they  also  sometimes  exist  in  great  numbers  In  the 
lateral  ventricles  of  the  brain.  Their  organization  is  not  glandular, 
although  they  are  usually  called  the  glands  of  Pacchioni;  their 
function  is  wholly  unknown. 
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t.  iDRitini  IsDKlludliial  niaiii,  d.  Stnlgbt 
/.  Lonlt(<nl  ilDU.     0.  OndpiUI  dniw.    A. 

m  hctoFon  Uie  anperlcr  luni;ltudiail,  MnkiKht, 
.'IpllBJ  BtuQHt,  otllad  Ibe  lonuUr  or  pnH  of 
illiii.  rniiii  wlilnh  Ihttm  Utord  •<niuaa  odgl- 


'IKIIBES  or  THE  DURA  MATER. — These  are  venous  canals,  situated 

betveeii  the  two  layers  of  the  membrane,  and  lined  byacontinuation  of 

tile  internal  coats  of  the  veins. 

m.  ..  ■  ,  Fig.  1C2. 

They  are  fourteen  m  number, 

uul  all  communicate  with  each 
other,  and  ultimately  terminate 
at  the  jugular  foramen,  where 
they  become  continuous  with 
the  internal  jugular  vein.  Ten 
of  the  number  exist  in  pairs, 
ftnd  are,  on  each  side,  the 
eavernous,  superior  and  infe- 
lior  petrosal,  occipital,  and 
lateral.  The  single,  four  in 
number,  are  situated  in  the 
median  line;  they  are  the  su- 
perior longitudinal,  straight, 
transverse  or  basilar,  and  co- 
Tonary.  What  is  called  the 
inferior  longitudinal  sinus,  is  °o'''!|u,'|J^^"p'rm,^','tn^hitinuI''*'"'°  '"^' 
properly  a  vein. 

The  superior  longitudinal  »inu»  (Fig.  192,  h),  ia  inclosed  within 
the  attached  border  of  the  falciform  process,  and  extends  from  the 
blind  foramen  in  front  of  the  ethmoidal  crest  to  the  occipital  pro- 
tnberanoe,  where  it  bifurcates  to  form  the  two  lateral  sinuses.  In 
order  to  be  seen,  it  should  be  divided  transversely,  and  then  slit 
open.  It  commences  very  small  in  front,  but  rapidly  increases  in 
aize,  and  if  examined  just  above  its  lerniinalion,  will  be  found  nearly 
large  enongh  to  admit  the  end  of  the  little  finger.  It  is  triangular 
in  shape,  with  one  angle  pointing  vertically  downward,  and,  when 
laid  open,  presents  a  reticulated  appearance,  produced  by  small 
fibrous  cords,  that  pass  between  the  contiguous  sides  for  the  purpose 
of  increasing  its  strength.  It  receives  the  superior  cerebral  veins, 
most  of  which  open  obliquely  from  behind  forward,  by  a  kind  of 
Talvnlar  perforation  ;  also  the  veins  of  the  dipltiic  structure  of  the 
cranial  bones,  and  of  the  dtira  mater  itself. 

The  straight  sinus  {sinus  rectus)  (Fig.  192,  d)  is  situated  betweea 
the  base  or  posterior  extremity  of  the  falx  and  the  superior  surface 
of  the  tentorium,  being  formed  by  the  separa.tion  of  the  two  layers 
of  the  former,  to  become  continuous  with  the  superior  layer  of  the 
latter.     It  is  quite  large,  triangularly  prismatic  in  shape.     It  com- 


Fig.  103. 
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municates  behind  with  the  superior  longitndinftl  sinua,  just  at  its 
bifurcation,  and  receives  in  front  the  veins  of  Galen,  hereafter  to  be 
mentioned,  and  the  small  vein  called  the  inferior  longitudinal  siaus 
(c),  which  runs  along  the  free  border  of  the  falx. 

The  two  lateral  linuaes  (Fig.  192,/,  and  193,  k)  commence  oppo- 
site the  internal  occipital  protuboinnce,  at  the  bifurcation  of  the 
superior  longitudinal,  and  the  termination  of  the  straight  sinus,  and 
pass  horizontally  outward  along  the  crucial  ridge,  being  situated 
here  in  the  attached  border  of  lbs  tentorium;  they  soon  leave  this, 
however,  and,  crosfting  the  posterior  inferior  angle  of  tbe  parietal 
bone  on  each  eide,  enter  tbe  fi^rrow  upon  the  mastoid  portion  of  the 
temporal  bone,  and  terminate  in  the  internal  jugular  veins  at  the 
jugular  foramina.  The  right  is  usually  tbe  larger  of  the  two. 
Tlie  occipital  sinuses  {Fig.  1 93,  ff],  two  in  number,  and  Very  small, 
are  situated  along  the  attached  border 
of  the  falx  of  the  cerebellum;  they 
commence  on  each  side  of  the  spinal 
opening  of  the  occipital  bone,  and 
frequently  uniting  to  form  a  single 
trunk,  tbey  ascend  and  open  into  the 
bifurcation  of  the  superior  longitu- 
dinal sinus. 

The  point  at  which  the  superior 
longitudinal,  straight,  and  occipital 
sinuses  unite,  is  situated  opposite  the 
internal  occipital  protuberance,  and 
was  called  by  the  older  anatomiits, 
the  press  of  fferophilua  {lorcular 
JIf.rophUi),  upon  the  supposition  that 
the  blood  here  underwent  some  de- 
gree of  compression. 

PrwariierDpiii:u>.  h)  art)  situated  upon  the  sides  of  the 

body  of  the  sphenoid  bone.  TUey 
are  short  but  large,  and  are  divided  internally  into  several  compart- 
ments by  fibrous  bands,  and  by  the  internal  carotid  arteries,  and 
sixth  pair  of  nerves  vhicb  pass  through  them.  Like  the  other  sinuses 
they  are  contained  between  the  two  layers  of  the  dura  mater,  end 
are  lined  by  a  continuation  of  the  internal  membrane  of  tbe  veins. 
In  front  they  receive  the  ophthalmic  veins,  and  behind,  give  priffn 
to  the  two  petrosal  sinuses  on  each  side. 
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The  eireviar  sinuB  (Fig.  193,  a),  very  small,  rarfoanda  the  pituitafy 
body  on  the  pituitftry  fossa/and  commcinioates  on  each  side  with  the 
cayernoas  sinus. 

The  superior  petrosal jiinuB  (Fig.  192,  h;  193,  d)j  on  each  side,  also 
very  smatt,  originates  from  the 'caTernods  sinus,  passes  outward  and 
backward  along  the  superior  angle  ^f  the  |)ettoiib  bone,  and  termi- 
nates in  the  lateral  sinus  upon  the  mastoid  portion  of  the  temporal 
bone/  * 

Th»  ihfefior  petrosal  sintAS  (Fig.  192,  t,  and  193,  «),  much  )arg^ 
than  the  preceding,  commences  in  the  cayernous  sit^us,  passes  along 
tiie  line  of  contact  between  the  petrous  bone  and  basilar  process  of 
the  occipital,  and  terminates  in  the  lateral  «inu8,  Just  at  the  jugtilar 
foifamen. 

The  b(isUar  or  transverse  sinus  (Fig.  193,/)  is  a  small  short 
branch  communicating  between  the  two  inferior  petrosal  tipon  the 
upper  surface  of  the  basilar  process. 

The  ARACHNOID  is  a  serous  membrane,  and  there{6re  a  close  s^c, 
consisting  of  a  parietal  and  a  yisceral  layer. .  ^ 

The  parietal  layer  lines  the  internal  surface-. of  the  dura  mater 
i^d  ita  prolongations,  and  is  bo  closely  adherent  that  it  can  be  de- 
tached only  in  small  strips  or  patches. 

The  viscetal  layer,  also  thin  and  transparent,  invests  the  surface 
of  the  brain  wherever  this  organ  is  in  contact  with  the  dura  mater. 
It  is  connected  to  the  subjacent  pia  mater  by  areolar  tissue,  which, 
upon  the  prominent  parts  of  the  convolutions,  is  short  though,  not 
vety  close,  but  over 'the  intervening  sulci  or  furrows,  and  other  de- 
pressions, is  quite  loose  and  open.  This  loose  attachment  also  occurs 
upon  the  middle  of  the  base  of  the  brain,  and  where  the  membrane 
stretches  from  the  spinal  cord  to  the  Under  back  part  of  the  cere- 
bellum. 

The  contiguous  surfaces  of  the  arachnoid  are  smooth  and  glisten- 
ing, and  constantly  bedewed  by  a  serous  exhalation,  which,  although 
to  scanty  in  the  healthy  condition  of  the  partt^to  be  l)arely  per- 
ceptible, may,  in  chronic  inflammation  of  thtfl^fttmane,  become  so 
abundant  as  to  require  to  be  drawn  off  by  an  fl^ii)|lion.*  The  con- 
tinuity of  the  parietal  and  visceral  layers  may  be  ieen  at  the  base 
of  the  bfain ;  here  the  visceral  layer  will  be  found  to  form  tubulaf 

f 

*  The  flaid  contained  within  the  arachnoid  tao,  mast  not  be  oonibunded  with 
that  found  in  the  subaraohnoid  areolar  titiue.  - 


sheatbs  for  the  nerves,  up  to  the  point  where  the;  leave  the  cavitj 
of  the  cranium,  whence  it  is  reflected  off  to  hecome  continnoua  with 
the  parietal  layer. 

The  PIA  MATER  lies  next  the  substance  of  the  brain,  and,  like  the 
dura,  mater  and  arachnoid,  consists  of  a  cranial  and  a  spinal  portion. 
The  cranial  portion  is  made  up  principally  of  the  ramificaUoas  of 
the  arteries  of  the  brain,  and  of  the  radicles  of  its  veins,  held  to- 
gether by  a  small  amount  of  fibro-areolar  tissue.  When  finely  in- 
jected, it  may  he  traced  as  a  continuous  membrane  over  the  whole 
extent  of  the  cerebrum  and  cerebellum,  upon  the  surface  of  and 
between  the  convolutions,  and  into  the  interior  cavities  of  the  organ. 

The  pia  mater  is  the  nutrient  membrane  of  the  brain,  and  belongs 
to  the  class  of  fibro-vascular  membranes.  The  cranial  portioo  is 
more  distinctly  vascular,  the  spinal  portion  more  fibrous. 

ABTERIE3    OF   THE    BBAtN. 

DiSSEcTHiN. — To  espose  the  arteries  of  the  bruin,  rcinovo  the  visecral 
layer  of  the  anichnoiii  and  the  Bubamchnoid  areolar  tissue  ironi  the  middle 
of  the  base  uf  the  brain,  and  trace  out  euob  vessel  sopamtely,  tokiag  care 
uot  to  cut  or  lacerate  the  cerebral  substance,  nor  to  tear  away  the  orig!a«  of 

the  nerrea. 

The  arteries  of  the  brain  are  four  in  number,  and  not  remarkably 
large,  considering  the  size  and  activity  of  the  organ  which  they  supply. 
They  are  the  two  vertebral  and  the  two  internal  carotid  arteries. 

The  vertebral  arteries  (Fig.  194,  1,  1)  originate  from  the  snb- 
clavian,  deep  in  the  lower  part  of  the  neck,  and  ascending  through 
the  foramina  in  the  transverse  processes  of  all  the  cervical  rertebrse, 
ejEcepting  the  seventh,  they  enter  the  cavity  of  the  skull  from  opposite 
sides  of  the  occipito-spinal  foramen.  From  this  point  (where  it  is 
supposed  they  have  been  divided  in  removing  the  brain)  they  con- 
verge, and  opposite  the  posterior  margin  of  that  large  prominence  on 
the  under  surface  of  the  small  brain,  known  as  the  Varolian  bridge, 
they  unite  to  form  a  single  trunk,  which,  running  forward  to  the 
distance  of  an  inch  or  more,  ilivides  into  four  branches,  two  on  each 
side.  Before  uniting,  however,  the  vertebral  arteries  give  off  the  fol- 
lowing branches :  1.  The  anterior  spinal  (3),  a  small  twig  that  origi- 
nates by  two  roots,  one  from  each  of  the  main  trunks,  and  desecnils  in 
front  of  the  spinal  cord  to  its  inferior  extremity,  2,  The  ;wgfr/-iV'r 
tpinal,  one  on  each  side,  and  very  small,  winds  around  the  upper 
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extremity  of  the  eord,  and  descends  upon  its  posterior  surface  with- 
out uniting  with  its  fellow.  3,  Hv^  posterior  me^ingeql^  a  mere 
twig  to  the'  dura  mater  in  the-vicmity  of  the  spinal  opening  of  the 
occipital  bone.  4.  Thd  inferior  cerebellar  {2;  4),  a  considerable 
branch  originating  from  the  Tertebral  just  before  it  unites  with  its 
feHow  to  form  the  basilar,  and  often  from  the^  basilar  itself,  passes 
out  in  a  tortuous  mannei*  to  the  under  surface  of  the  cerebellum  to 
which  it  is  distributed.  ItgiTes 
off  a  small  tidg,  which  inters  the 
internal  auditoi7  meatus  to  le 
distributed  to  the  inten^al  ear. 

The  baeilar  arUty  (4),  formed 
as  aboYe  mentioned,  is  situated 
lathe  median  line  between  the 
basilar  process  and  the  under  sur- 
face of  the  Yarotian  bridge.  It 
is  about  the^size  of  a  crow-quill ; 
it  gives  off  in  its  course  seve- 
ral smaU  branches,*  and  termi- 
nates in  front  of  the  bridge  by 
dividing  into  the  two  superior 
cerebellar,  and  the  two  posterior 
cerebral  arteries.  The  superior 
eerebeUar  (5,  5)  pass  from  their 
origin  immediately  around  to  the 
superior  parts  of  the  cerebellum, 
upon  which  they  become  spread 
out  The  posterior  cerebral  (6, 
6)  originate  just  in  front  of  the 

preceding,  from  which  they  are  separated  by  the  third  nerve  ;  they 
proceed  forward  for  a  little  way  to  receive  the  posterior  communi- 
cating arteries — a  small  branch  from  the  internal  carotid  on  each 
side— and  then  wind  outward  upon  the  under  surface  of  the  poste- 
rior lobes  of  the  cerebrum. 

The  internal  carotid  artery  (7,  7)  of  each  side  enters  the  cavity  of 
the  skull  through  the  carotid  canal  in  the  petrous  b<me,  and  inclines 
forward,  resting  upon  the  side  of  the  sella  turcica,  and  inclosed  by 
the  cavernous  sinus.  Having  reached  the  anterior  clinoid  process^  it 
bends  almost  directly  upward  beneath,  and  upon  the  inner  side  of  this 


AiieriM  of  Ui«  .brain.  1,  1.  Tertebral  arteriee. 
%  S.  Intel*  berabelltf  artarlei.  S.  Anterior  tpinAl 
urtery.  i.  BaaiUr  artery.  6,  (.  Superior  eerebellK 
arteriee.  6^  6^  Foeterlor  oerebnJ  aHeriee.  7.  lo^ 
tomal  earottiL  8,  8.  Fofterior  eonannieatlng 
branchee.  9,  0.  Middle  cerebral  arteriee.  U),  10. 
Anterior  cerebral  arteriee.  11.  Anterior  commoni* 
oating  artery.    12.  Circle  of  Wiyit. 


*'Th6  inferior  cerebellar  is  often  a  branch  of  the  basilar. 
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process,  and  <Uvides  upon  the  base  of  the  brain  into  the  following 
branches:  1.  The  anterior  certbral  (10,  10),  quite  a  large  vessel, 
runs  forward  and  inward  to  the  anterior  termination  of  the  antero- 
posterior fissure  that  separates  the  two  hemispheres  of  the  brain; 
here  it  communicates  with  its  fellow  bj  a  very  short  trunk,  called 
the  anterior  aomjnumoating  ffir(i'/-y  (11),  and  then  entering  the  fis- 
sure, curves  backward  along  the  inner  side  of  the  corresponding 
hemisphere  as  far  as  its  posterior  lobe.  2.  The  middle  cerebral 
artery  (9,  9),  also  quite  large,  passes  outward  into  the  fissure  of 
Sylvius  that  separates  the  anterior  aid  middle  lobes  of  the  brain, 
and  subdivides  into  branches  for  the  supply  of  the  middle  pards  of 
the  hemisphere.  3.  The  posterior  communicating  artery  (8,  8), 
very  small,  runs  directly  backward  to  join  the  posterior  cerebral,  a 
branch  of  the  basilar. 

It  will  be  seen  that,  by  the  short  transverse  branch  connecting 
the  two  anterior  cerebrals,  and  by  the  two  posterior  communicating 
branches  which  extend  between  the  internal  carotid  on  each  side, 
and  the  two  posterior  cerebrals,  that  a  complete  vascular  circle  is 
formed,  commonly  called  the  circle  of  WiUia.  The  object  of  this 
free  anastomosis  is  to  allow  all  parts  of  the  brain  to  be  equally  sup- 
plied with  blood,  when,  from  any  cause  whatever,  the  circulation 
may  be  impeded  or  arrested  in  any  one  of  the  main  trunks.  It  is 
also  owing  to  this  free  communication  that  the  surgeon  is  enabled  to 
tie  one  or  even  both  the  carotids  in  the  neck,  withont  material  in* 
jury  to  the  functions  of  the  brain. 

Dissection. — After  completing  the  study  of  the  niembranes  and  vewels, 
the  student  may  proceed  to  the  dissectiou  of  ibe  bruin  iUelf,  iir  thb  ntaj'  be 
deferred  until  ti  more  convcuieut  time,  and  the  face  or  the  neck  cummeDoeJ 
upon.  If,  however,  there  is  no  danger  of  the  rest  of  the  subject  Bptuling, 
the  brain  should  be  gone  through  with  at  once. 


THE    BRAO. 

Under  the  general  term  brain  or  encephalon,  is  ordinarily  included 
all  that  part  of  the  cerebro-spinal  centre  contained  within  the  cavity 
of  the  skull.  It  consists  of  three  divisions  or  parts,  namely;  the 
cerebrum  or  large  brain,  the  cerebellum  or  small  brain,  and  the  ob- 
long medulla.  It  is  irregularly  oval  in  shape,  its  long  diameter 
directed  an tero- posteriorly,  and  its  largo  extremity  presenting  hack- 
ward.     Its  under  surface,  which  is  irregularly  flattened,  constitutes 
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what  is  called  the  base  of  the  orgao,  and  reets  vpoix  the  floor  of  the 
eraQiam. 


>,  til*  pvti  of  tfaa  I 

L  £«,*.IIiut«kv,'ailddKui 

B.  OUlBC  BtdnDlt.     0.  P 

mMt^B.    Tb*  iwfti  BWiM  a  1^  (  0,  tarn  U 

Tba  uw  ot  tha  brain  is  rabjeet  to.great  TKriet;,  but  its  avengfl  weight,  ai 
deduced  from  the  obaerratioiiB  of  a  number  of  antbort,*  is  i9i  oi.  (^Toir- 
dtipcns)  for  the  m&le,  and  44  oa.  for  the  female.  'The  mazimnm  weight  is 
rtated-at(l5'oa.,t  and  ita  mmnmam  S4  oa.  Tie  weight  doea  not  eeem  tob^ 
alwaja  propertinnate  to  the  die  of  the  cntnitl  oavitj^  and  in  the  hnnuui  lub- 
jeet,  at  leaat,  bears  no  fixed  relation  to  the  size  of  the  body. 

The  weight  of  the  human  brain  being  taken  at  about  3  lbs.  (48  oi.),  it  ia 
foond  to  be  abBoIelely  heavier  than  the  brain  el  all  the  lower  animals,  ex- 
cept the  elephant  and  whale.  In  the  elephant,  the  brain,  aocording  to  Pei^ 
lanlt,  Uoulina,  and  Sir  A.  Cooper,  wdghs  between  8  aad  10  lbs. ;  whilst 
that  of  the  whale  was  fonnd  bj  Radoiphi,  in  a  spedmea  75  feet  long,  to 
wrigh  apwarda  of  5  lbs. J 

*  Table  in  Sharpej  and  Qoaln's  Anatomj. 

f  Cnrier's  bmn,  the  largeat  on  record,  weighed  upwards  of  64  oi.,  and  that 
of'  the  late  Ih-.  Aberorombie  G3  o*..~Op.  eit. 

t  The  brain  ef  the  late  Daniel  Webster  weighed  OdI;  62  o>.,  whereat,  the 
eraaial  cavity  was  nest  to  the  largest  on  record. 

I  ^ademan,  quoted  by  Sharpey  and  Qualn. 


DISSECTIONS. 


THE  CEEEBRDM. 


The  cerebrum  occupies  all  that  part  of  the  cranial  c 
above  and  in  front  of  the  tentorium,  anJ  ia  therefore  by  far  tlie 
largest  of  the  three  divisions  of  the  brain.  It  is  somewhat  oval  in 
shape,  with  its  large  extremity  presenting  backward.  It  is  irregularly 
flattened  upon  its  under  surface  or  base,  and  marked  over  the  whole 
of  its  exterior  by  winding  elevations  called  convolutions,  which  are 
separated  by  intervening  depressions  or  sulci.  A  deep  fissure  (longi- 
tudinal fissure)  extends  throughout  its  whole  length  in  the  median 
line  above,  lodging  the  falciform  process  of  the  dura  mater,  and  divid- 
ing the  organ  into  two  lateral  halves,  inappropriately  called  hemi- 
spheres." Each  hemisphere  ia  subdivided  upon  its  basilar  surface 
into  three  lobes,  an  anterior,  a  middle,  and  a  posterior.  The  an- 
terior lobe  rests  upon  the  roof  or  superior  wall  of  the  orbit  of  the  eye, 
and  is  correspondingly  concave  upon  its  under  surface.  It  is  sepa- 
rated from  the  middle  lobe  by  a  deptessed  line  called  the  fissure  of 
Sylvius,  which,  commencing  at  the  middle  of  the  base  of  the  organ, 
curves  forward  and  outward,  and  then  upward,  and  lodges  the  pos- 
terior edge  of  the  lesser  wing  of  the  sphenoid  bono  and  the  pro- 
jecting line  of  union  between  the  greater  wing  of  the  same,  and  the 
external  angular  process  of  the  frontdl  bone.  The  middle  foV  is 
prominently  convex,  and  occupies  the  middle  fossa  at  the  base  of 
the  skull.  The  poiterior  lobe  is  not  defined  from  the  preceding  by 
any  Une  or  fissure,  the  two  forming  properly  only  one  lobe,  but  it  is 
considered  as  comprising  so  much  of  the  organ  as  rests  upon  the 
tentorium,  behind  the  upper  edge  of  the  petrous  portion  of  the  tem- 
poral bone. 

CoNVOLDTlONs. — The  three  free  surfaces  of  each  hemisphere, 
namely,  the  base,  the  external  convex,  and  the  internal  fl&t  surface 
presenting  toward  the  falx,  are  all  marked  by  the  convolutions  and 
furrows  [xulci)  just  mentioned.  The  number  of  these  convolutions 
cannot  be  accurately  stated  on  account  of  their  continuity  with 
each  other,  and  the  irregularity  of  their  distribution  in  different 
individuals.  Their  size  is  also  subject  to  great  differences,  both  in 
different  persons  and  at  different  periods  of  life,  being  usually  greater 
in  persons  of  an  active  mental  constitution,*  and  also  greater 
in  middle  life  than   in  ehildfcood    or  advanced  age.      The    inter- 
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vening  sulci,  or  anfractuositieat  as  they  are  sometiines  called,  are 
proper^  onlj  inFolutions  or  ^doubling  in  of  the  surface,,  and  tary 
in  their  depth,  as  do  the  convolutions  in  their  sise  and  {Prominence* 

The  great  number  and  size  of  the  conyolQtions  and  involutions  of 
the  certhrum,  distinguish. the  brain  of  man  from, that  of  all  other 
animals,  and.  as  the  principal  object  of  this  oonfiguration  seems  to 
be  to  increase  the  extent  of  the  firee  surface  of  the'  organ,  it  Is-  pre- 
sumable that  the  superior  mental  endowment  of  man  over  all  other 
animals,  and  of  one  individual  over  another,  is  due  to  the  same 
circumstance,  a  supposition  that  is.  iq  ^otne  degree  confirmed  by  the 
fact  that,  in  idiots,  th&  coa volutions  «i^e' found  to  be  comparatively 
few,  and  of  ^  remarkably  small  siae. 

]^A8E  OF  THE  Gf&EBRUM.-rBefore  proceednig  to  the  dissection  of 
the  interior  of  the  c^rebrun^  Uie  student  is  adtiiadto  m^ke  himself 
acquainted  with  tha  prinoipfed^point^  of  ihteresi  upon  the  base  of  the 
organ,  excepting  the  origin,  of  the  nery^,  the  study  .of  which  should 
be  deferred  uiitil.the.urtefror.of  tbeorgitn  has  been  dissected.  For 
this  purpose  the'itoolar  tiMue  and  bibodvesseb  in.thid  situation 
should  be  carefully  reiAovedy  leaving  the  .nerves  iuitouofaed. 

The  objects  of  study  up^n  the  baser  of' the  braiti  are  either  single 
or  in  pairs ;  the  fomer  are  situated  in  the  inlsdiaB  line^  and  the  latter 
on  each  side,  ► 

Commencing  6n'tbe  middle  line  in  frontj^we  fii)d  the  anterior  ter- 
mination of  the  great  inter^hepihpherie  or  ioltgUudinal  fissure  (Fig. 
196  a),  which  here  separates  the  ti(a anterior. ^bes  of  the  cerebrum, 
and  lodges  the  crest  of  the  ethmoid  bone*  *  Immediately  behind  this 
is  the  optic  commissure  or  chiasm  (c),  formed  by  the  crossing  of  the 
fibres  of  the  optic  nerves,  and  situated,  when  the  brain  is  in  the 
cranium,  upon  the  olivary  process  of  the  sphenoid  bone,  just  in  front 
of  the  pituitary  fossa.  Directly  posterior  to  the  commissure  is  a- 
slight  grayish  protuberance  of  a  triangular  shape,  called  the  gray 
hiber  {tuber  cinertum)  (r),  to  the  centre  of  which  is  attached  a  small 
cylindrical  prolongation  called  the  v\fundibuliform  process;  the 
former  constitutes  the  floor  of  the  third  ventricle,  and  is  very  thin 
and  easily  torn ;  the  latter  is  only  a  prolongation  of  this  cavity 
in  the  forio  of  an  exceedingly  narrovf  canal  without  any  external 
outlet.  Connected  to  the  inferior  extremity  of  the  process  is  the 
pkuitary  hody^  which,  in  the  removal  of  the  baain,  is  generally  left 
in  its  situation,  in  the  pituitary  fossa  of  the  sphenoid  bone ;  it  is  of 
a  yellowish-gray  color,  irregularly  oval  in  shape,  and  may  be  divided 
into  an  anterior  and  a  posterior  lobe.  It  is  very  vascular,  and 
81 
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although  solid,  is  easily  broken  up  wb»n  pressed  between  the  fing^rn. 
Behind  the  gray  tuber  are  two  amuU  light-colored  bodies,  about  the 
size  and  shape  of  a  split  pea,  called  llie  white  bodies  of  WiUif, 
technically  the  corpora  afbicantia  (n).  These  lie  elose  to  e»ch 
other,  but  are  separated  by  a.  narrow  groove  th&t  leads  ba«knnTil 
to  a  triangular-shiiped  depressfon,  named  the  inter-ptduncvlur  or 
posterior  peiforated  sptKe  (locus  pernor atut)  (i-),  so  ciitled  frum  iu 
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perforated  or  cribriform  appearance,  when  the  little  vessels  thai 
enter  the  organ  at  this  point  are  drawn  out.  Bounding  the  per- 
forated space  latcriiily  are  the  pedunclct  or  Icff*  of  the  cereirun 
(crura  cernbri)  (J,  (),  two  large,  white,  fibrous-loolcing  mksses^  that  pn>> 
ceed  in  a  diverging  manner  forward  and  upward,  to  enter  the  in- 
terior of  the  two  bemifiphercs.     They  consist  of  medullary  fibre»«i 
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tbeir  wmj'  from  4he  «iiterior  part  of  the  spina)  eoI^i  to  the  ceYebram, 
and  thej  ineloae  a  amaH  onaas  of  dark  silbstance  called  the  Jocum  niger. 
Next,  behind  the  perforated  spot  and  the  cerebral  peduncles,  is  the 
large  quadrangnlar^oonvex  body  called  the  annular  praiubertjmee  or 
Varolian  bridge  {pon^  Varolii)  {o)y  which  consists  of  the  white  fibres 
of  the  cerebelluiD,.  crossing  b^iieath  and  in  front  of  the  continuation 
of  th^  apinal  cord  that  conQtitutes  the  peduncles.  In  front  of  the 
inferior  siirface  of  each- peduncle,  at  the  inner  extremity  of  the  fis- 
sure of  Sylrius,  and  immediately  external  to  the  optic  commissure, 
is  a  small  triangular  space  perforated  by  numerous  smaU  vessels 
eMtA^the  ^smieriar  prorated  ipaee'  {iiilktantic^  perforata)  {'p)^  m 
contradistinction  ia  th#  posterior,  which' as  situated  l)etwoen  the 
peduncles.  ^> 

DissBCTTON  OF  THB  Cerebrum. — ^Tum  the  brain  upon  itp  base,  press  the 
two  hemispheres  gently  asunder,  and  at  the  bottom  of  the  fissure  divide  the 
arackiloid  membrttae  whare  it  stretches  across^  and  the  superior  surface  Of  the 
grectf  cerebral  commx$»ure,  or  corptu  taUommf  .will  be  brought  into  view. 
Next,  introduce  a  scalpel  into  the  fiseu^,  and,  with  the  blade  placed  flatwise, 
disseet  off,  by  repeated  strokes  froio. within  outward^  one  of  the  hemispheres 
eu  a  level  with  the  obmmissure.  The  gray  and-  white  substances-  of  which 
the  brain  is  comp<)aed  may  now  bo  readily  distinguished.^ 

The  appearance  presented  upon  a  transverse  section  of  one  hemi- 
sphere on  a  level  with  the  great  Commissure,  is  called  the  imall  oval 
centre  (technically,  the  centrum  ovale  mintU)^  consisting  of  an  oval 
plane  surface  of  white  medullary  substance,  bprdered  by  a  zigzag 
line  of  gray,  except  along  the  continuity  of  the  commissure. 

The  gray  substance^  cojistituting  the  cortical  or  superficial  portion 
of  the  cerebrum,  is  spread  out  over  nearly  tho  lyhole  of  the  exterior 
in  the  form  of  ^  continuous  layer,  varying  from  one  to  two  or  three 
lines  in  thickness^  .and  so  foldedTnpon  itself  as  greatly  to  exceed  the 
superficial  surface  of  the  organ.  This  folded  arrangement  forming 
the  convolutions  and  involutions,  is  well  seen  upon  this  cross  section, 
and  from  it  some  idea  .may  be  had  of  the  large,  extent  that  the  layer 
would  cover,  if  Jt  were  dissected  off  entire,  and  spread  out  upon  a 
plane  surface.  l?he  depth  to  which  the  involutions  reach  may  be 
also  here  noticed;  some  of  them  measure* an  inch  or  more  from  the 
surface,  and  others  not.more  than  two  or  three  lines. 

The  white  or  medullary  substance  is  indosed  hy  the  cortical  layer, 
and  constitutes  by  far  the  lai'jger  part  of  the  organ.  In  its  fresh 
state  it  is  soft  but  tenacious,-  of  a  clear  yellowish- white  color,  and 
apparently  of  a  homogeneous  nature  throughout.    When  hardened  by 

*  For  an  account  uf  tlio  fftruoturc  of  the  nervouii  centres,  sec  |)age  oO. 
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macertition  in  nlcoliol  or  atij  other  fluid  capable  of  coagiiUtiog  albu- 
men, it  is  tnucli  increased  in  density,  und  may  be  shown  to  oon&itit 
of  white  nerve  fibiee,  held  together  by  a  vary  delicate  network  of 
areolar  tissue  and  capillary  vessels.  The  fibres  of  which  it  ie  com- 
posed, are  either  continuations  of  the  spinal  cord  and  nerves  at  the 
base  of  the  brain,  or  else  they  extend  only  from  one  part  of  the 
organ  to  another,  for  the  purpose  of  oonnection  and  aasociation, 
forming  certain  parts  known  as  the  commissures  of  the  brain. 

Tlie  largest  of  these  commi^surnl  masses  is  the  great  cenbral  or 
inter-hemisyheria  commissure  (named  by  tlie  uhler  anatoinists  the 
corpus  callosum,  upon  the  supposition  thut  it  was  the  hardest  part  of 
the  braiil),  of  which  one-half  of  the  superior  surface  has  been  exposed 
by  the  transverse  section.  This  commissure  is  situated  at  the  bottom 
of  the  longitudinal  fissure,  and  it  will  be  observed  that  it  does  not  ex- 
tend directly  from  thp  inner  surface  of  the  hemispheres,  but  that  each 
hemisphere  overhangs  it  slightly,  and  admits  the  introduction  of  the 
handle  of  the  scalpel  to  the  distance  of  at  least  a  quarter  of  an  incL 

DiasECrrriN.-— If  the  other  henusphore  is  now  tUvided  upon  a  IctcI  with 
the  otic  tfaat  has  already  been  dissected  off,  the  whole  of  the  aupeiior  Bitrfiwe 
of  the  cuiumissnre  will  be  brought  into  view.  The  appearance  prcMUInl 
after  this  section  baa  been  made,  is  termed  the  larye  oval  centre  (eeninan 
ovale  majiiti). 

The  groat  cerebral  commissure  (Fig.  197)  extends  from  within  an 
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iDcb  and  a  half  of  Che  anteri<tr  est^'emitj  of  the  oerebrara,  to  within 
two  •nd  a  half  of  th«  posterior.  It  is  abont'  three  inoheB  in  length, 
ooavez  above,  and  marked  in  the  median  -line  by  a  slight'  Hdge  -or 
nph4,  whioh  corresponds  to  the^bottom  of  the  longitudinal  fissure; 
and'it-  sappooed  to  intUeate  the  origisM  developBient  of  thA  brain 
by  two  distinct  halves,  and  their  nnion  fn  the  middle  line.  Its  an- 
terior and  posterior  extremities  are  ronndbd  off  and  tofned  down. 
It*  mder  flnrface  forms  the  roof  or  ceiling  tif  the  lateral  ventricUs. 

Thm  great  «erebr^  commisenre  is-  imposed  entirely  of  white  or 
ttbdallu^  Bnbstance.'  ^ts  fibres  ran  transversely  between  the  hemi- 
spheres,' In  the  interior  of  which  they  may  be  traced  ontwsrd  in 
•vory  direction-,  toward  the  gray  substance  of  the  extierior. 

DisaiOTiotr. — ^To  expose  the  Utenl' ventricles,  make  s  1ongHu<tiiial  divi- 
sion of  the  great  oomiaissare  apon  web  udfr-  of  the  rapfa^,  lecving  a  strip 
■boat  i  of  aa.inob  wide  along  the  middle;  burn  the-  lateral  flapa  a«de,  and 
cut  thefn  oC  , 

Tb6'lat«ral  ventricltt  (Fig.  198)  are  two  large,  in^golar  cavitiea, 
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,  maceratioD  in  alcohol  or  anj  other  Quid  capable  of  coaguliiting  albu- 
men, it  is  much  increased  in  density,  und  may  be  shonii  to  consist 
of  white  nerve  fibres,  held  together  by  a  very  delicate  network  of 
areolar  tiesue  and  capillapy  veaaelB.  The  fibres  of  which  it  is  com- 
posed, are  either  continuations  of  the  spinal  cord  and  nerves  at  the 
base  of  t!ie  brain,  or  else  they  extend  only  from  one  part  of  the 
organ  to  another,  for  the  purpoee  of  connection  and  association, 
forming  certain  parts  known  as  the  commissures  of  the  brain. 

The  largest  of  these  commissural  masses  is  the  gnat  cerebral  or 
inter-JiemUpKeric  contmisnure  (named  by  the  older  anatomistg  the 
oorput  cgllosuin,  upon  the  supposition  that  it  was  the  hardest  part  of 
the  brain),  of  which  ono-hnlf  of  the  superior  surface  has  been  exposed 
by  the  transverse  section.  This  commissure  is  situated  at  the  bottom 
of  the  longitudinal  fissure,  and  it  will  be  observed  that  it  does  not  ex- 
tend directly  from  the  inner  surface  of  the  hemispheres,  hul  that  each 
hemisphere  overhangs  it  slightly,  and  admits  the  introduction  of  the 
handle  of  the  scalpel  to  the  distance  of  at  least  a  quarter  of  an  inch. 

DiasECrnis.--— If  the  other  hemisphora  is  now  (Evicted  npon  a  level  with 
the  oue  Ihut  lias  already  been  directed  off,  the  whole  of  the  superior  surface 
of  the  (^oiiimiasore  will  be  brought  into  view.  The  appeamnce  presenled 
after  this  section  has  been  made,  ia  termed  the  lari/e  Oval  centre  IrerUnaa 
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The  great  cerebral  commissure  (Fig.  197)  extends  from  within  a 
Fig.  107. 


IlDliiMiUl  KcUoa  of  UiftHKbrum  s 
puioUoaum,  tbrmed  b^  pnwiDg  vldi 
Sbmut  lubitonoii.    S.  Up^cr  nicftn  dI 
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and  conceals  the  large  .vein  of  the  striated  body.  Remove  the 
lannna  and  vein,  and  a  small  white  line  called  the  8emi(fireular  band 
(tenia' semieircularisvel  striatai)^  Tihieh  sieparate^  the  8triat<ed  bodjr 
from  the  optic  bed,  will  be  brought  intp  view. 

,  The  optic  bed{thalamu9  nervi  optici)  is  situated  behind  the  striated 
body,  and  uppn  the  inner  side  of  its  posterior  oi^  divergent  portion. 
It  form^  ^n  o.voidal  prominence  in  the.  body  of  the  ventricle,  but 
being  mostly  copcealed  by  thd  choroid  plexus  ahd  fornix,  cannot 
besatirfactorily  examined  until  these  structures  have  been  removed. 
(The  choroid . plexuB  (9,  9)  is  a  roll  of  co^voluted  .vessels,  princi- 
pally minute  arteries,  which  may  be  co^deied  as  cionsisting  of '-two 
bajves,  each  of  which  emerges  from  the  middle  horn  of  its  corre- 
sponding ventricle,  passes  forward  and  inward  Over  the'  superior 
surface  of  the  optic  bed,  and  becomes  continuous  with  its  fellow  of 
the  opposite  side  beneath  the  anterior  e^ctremity  of  the  fornix.  It 
is  covered  hy  a  reflectioi^  of  t]^e  epithelial  lining  of  the  oaVities^  and 
has  not  unfrequeqtly  appended  to  jts  border  .'clustersi  of  little  spheri- 
cal bodies,  in  every  respect  similar  to  the  Pacchionian  bodies  found 
along  the  superior  longitudinal  sinus. 

The /ornia;  (6,  (5)  is  a  fialtened  triangular  plane  of  medullary  sub- 
stance, situated  upon  the  floor  of  the  bodies  gf  the  ventricles,  with  its 
base  presenting^,  backward.  Its  superior  surface  is  continuous  "with 
the  inter-ventricular  septum :  its  inferior  covers  in  the  third  *  ventri- 
cle, from  which  it  is  separated  by  a  thin  transparent  membrane. 
Its  anterior  extremity  or  apex,  dips  down  toward  the  base  of  the 
bxain  in  frpnt  of  the  optic  beds,,  and,  if  divided,  will  be  found  to 
consist  of  t.wo  rounded  legs  (crura)  or  pillars,  which  may  be  traced 
to  the  white  bodies  (Xf  Willis,  aiid  into  the  optic  begs.  Considered 
as  originating  in  the  white  bodies  of  W'^^^^y  ^^  followed  backward, 
the  two  pillars  ascend  between  the  anterior  extfemities  of  the  optic 
beds,  expand  upon  the  floor  of  the  ventricles  to  form  the  triangular 
pTane,  and  beeomd  continuous  upon  each  side  ivith  the  two  hippo- 
campi«found  in  the  middle  and  posterior  boms. .  Being  composed 
entirely  of  white  fibres,  the  direction  of  which  is  from  before  back- 
ward, the  fovnix  may  be  looked  upon  as  an  antero-posterior  com- 
missure of  the  brain. 

.  Beneath  the  anterior  extremity  of  the  fornix  is  a  c6nsiderable 
opening  called  the  foramen  of  M6nro^  through  whicfh  th^  choroid 
plexus  passes,  and  the  two  lateral  ventricles  communicate  with  ea^h 
other  and  with  the  third  ventricle. 
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flattened  in  a  vertical  direotionyftnd  separated  from  each  other  by 
aQ  imperfect  middle  ^all  of  medullary  substaiioey  called  the  nUet- 
ventricular  or  translucent  s^pium  {septum  lucidum).  Thia  aeptun 
consists  of  two  thin  Jamipse,  ^hich  are  coiiiiiiaoBB  above  .with  the 
under  surface  of  thetgreat  commissure,  and  inxslpde^in  fronts  a^minute 
isolated  cavity  called  the  ^h  ventnde  (5).  In  order  to  see  these 
layers  and  the  included  cavity,  it  is, necessary  to  divide  the  ^eptom 
in  a  horizontal  direction  by  means  of  scisaors.  Xhe  lower, edge  of 
the  septum  is  continuous  behind  with,  the  superior  sarfalto  ef  the 
triangular  white  layer  called  the  fornix,  aind  dips  d6wn  in  froat 
very  nearly  to  the  base  of  the  btain. 

Ea^h  lateral .  ventriole  is  coBsidered  as  having  a  body  or  naia 
cavity,  and  three  prolongations  called  horns  (comua).  The  anterior 
horn  (10)  ig  the  anterior  angle  of  ihe  cavity ;  it  is  short  and  Hunt, 
and  directed  obliquely  forward  and  outw/ird, 'diverging  from  its 
opposite  fellow.  The  posterior  horn  (12),  situated  in  the  posterior 
lobe,  is  Iqng*,  narrow,  and  curved,  with  its  concavity  presenting 
toward  the  middle  line;,  it  often  reaches  within  a  few  lines  of  the 
exterior  of  the  lobe.  The  micldU  horn  (exposed  by  removing  a 
wedge-shaped  piece  frOm  the. side  of  the  hemisphere  as  represented 
in  Fig.  198),  also  long  and  narrow^  starts  from  the  body  ef  the  cavity 
immediately  in  front  pf  the  comoiencement  of  the  preceding,  and 
leads  in  a  very  tortuous  manner  from  behind  downward,  forward, 
^nd  inward,  into  the  interior  of  (he  middle  lobe. 

Upon  the  floor  of  each  lateral  ventricle,  the  following  objects  of 
interest  are  seen,  without  apy  farther  dis^ction: —    ^ 

The  striated  body  {corpus  siruAl^sn^  8)  is  a  largie  ovoidal  mass  of  gray 
substance  mixed  .with  white  fibres,- situated  in  the  anterior  lobe  of 
the  hemisphere,  and  projjecting  by^its-superior  Suifaceinto  the  cavity 
of  fhe  ventricle.  Its  inti'a-ventriieular  portion  is  pyriform  in  shape; 
the  large  extremity  occupies  the  anterior  horn,  and  the  small  or 
narrow  portion  is  directed  backward  and  outward,  diverging  from  its 
fellow  of  the  opposite  side.  It  is  covered  hy  the  lining  epithelium 
of  the  cavity,  crossed  by  one  or  twd  small  veins,  and  traversed  from 
below  and  behind,  by  the  fibres  of  the  peduncles'  of  the  cerebrum, 
on  their  way  toward  the  convex  surface  of  the  organ.  These  latter 
cannot,  however,  be  seen  without  making  an  antero-posterior  section 
of  the  body,  which  is  n<)t  advisable  at  this  stage  pf  thediaseotien. 

Along  the  inner  margin  of  the  striated  body,  is  a  small  strip  of 
yellowish- white  substance  called  the  h(im}/iamina  {lamina  esmea); 
it  seems  to  be  a  thickening  of  the  epithelium  in  this  aitmation, 
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and  conceals  the  large  .vein  of  the  striated  body.  Remove  the 
lamina  and  vein,  and  a  small  white  line  called  the  setnicfireular  band 
{tenia' senUeireularisvel  itriata)^  vihleh  sieparatep  the  striated  bodjr 
firom  the  optic  bed,  will  be  brought  in tp  view. 

The  optic  bed  {thalamus  nervi  oftici)  is  situated  behind  the  striated 
body,  and  uppn  the  inner  side  of  its  posterior  or  divergent  portion. 
It  form^  ^n  o.voidal  prominence  in  the.  body  of  the  ventricle,  but 
being  mostly  copcealed  by  thd  choroid  plexus  and  fornix,  cannot 
be  satirfactorily  examined  until  these  structures  have  been  removed. 

(The  choroid. plexuB  (9,  9)  is  a  roll  of  co^voluted  .vessels,  prinq- 
I^Jly  minute  arteries,  which  may  be  co^dered  as  consisting  of  two 
hajves,  each  of  which  emerges  from  the  middle  horn  of  its  corre- 
sponding ventricle,  passes  forward  and  inward  over  the'  superior 
surface  of  the  optic  bed,  and  becomes  continuous  with  its  fellow  of 
the  opposite  side  benel&tii  the  anterior  extremity  of  the  fornix.  It 
is  covered  by  a  reflectioi^  of  t]^e  epithelial  lining  of  the  oaVities^  and 
bae  not  unfrequeqtly  appended  to  jts  border  .'clustersi  of  little  spheri- 
cal bodies,  in  every  respect  similar  to  the  Pacchionian  bodies  found 
along  the  superior  longitudinal  sinus. 

The/amta(  (6,  ())  is  a  fialtened  triangular  plane  of  medullary  sub- 
stance, situated  upon  the  floor  of  the  bodies  gf  the  ventricles,  with  its 
base  presenting^,  bactward.  Its  superior  surface  is  continuous  "with 
the  inter-ventrieular  septum :  its  inferior  covers  in  the  third  ventri- 
cle, from  which  it  is  separated  by  a  thin  transparent  membrane. 
Its  anterior  extremity  or  apex,  dips  down  toward  the  base  of  the 
brain  in  frpnt  of  the  optic  beds,  and,  if  divided,  will  be  found  to 
consist  of  two  rounded  legs  (crura)  or  pillars,  which  may  be  traced 
to  the  white  bodies  d  Willis,  aiid  into  the  optic  bejs.  Considered 
as  originating  in  the  white  bodies  of  Willis,  and  followed  backward, 
the  two  pillars  ascend  between  the  anterior  extfemities  of  the  optic 
beds,  expand  upon  the  floor  of  the  ventricles  to  form  the  triangular 
plane,  and  beeome  continuous  upon  each  side  with  the  two  hippo- 
campi found  in  the  middle  and  posterior  horns.  Being  composed 
entirely  of  white  fibres,  the  direction  of  which  is  from  before  back- 
ward, the  fovnix  mny  be  looked  upon  as  an  antero-posterior  com- 
missure of  the  brain. 

■  Beneath  the  anterior  extremity  of  the  fornix  is  a  considerable 
opening  called  the  foramen  of  Monro^  through  which  th6  choroid 
plexus  passes,  and  the  two  lateral  ventricles  communicate  with  each 
other  and  with  the  third  ventricle. 
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Dissection.— Divide-dieibniiz  in  firolit,  where  itueliei  ofer  ihe  dioral 
plexus,  and  turn  it  beck. '  *  Upon  its  under  sof&oa  will  eomerimei  b^  saeB  u 
impreggiop  made  hj  the  subjacent  vessels,  called  bj  the  older  anntonusto  the 
l^re,  from  its*  fhncied'EiBsemDlance  to  the  miudcal  instmipenttof  that  name. 

The  thin/ webi-Hke^  transparent  -  membrane,  lying  beneatb  the 
fornix,  and  now  brought  into  view,  is  the  eharM  fi%enUnra9u'{vebm 
interpo9itum)y  which  seems  to  be  a  duplication  of  the  pia  mater, 
pushed  into  the  ventrides  beneath  the  posterior"  exfremitj  of  the 
great  commissure  and  fomlrl  'It  incloseb  in  its  ipargiiiB  the  choroid 
plexu^  and  in  th6  median  line,  the  veins  ofGkilen.  It  is  in  relati<Ri 
above  with  the^under  surface  of  the-fomix,  which  it  sepanCtes  from 
the  optic  beds,  tl^e  third  ventricle,  and  the  pineal  and  qnodrigeminal 
bodies  below.  *  ' 

The  vetns  qf  Q-alen  ate 'generally  two  in  number;  they  receive 
the  blood  from  the  veins  of  the  striated  bodies  and  optic  beds,  pass 
directly  backward  beneath  the  posterior  extremity  of  the  fornix,  and 
open,  intb  the  anterior  extreibity  of  the  -straight  siiius  of  the  dura 
mater.  It  is  around  these  veins  that  Bichat  .supposed  a*  commu- 
nication to  exist  between  the  oraclinoid  sac  and  the  dirity  of  the 
ventricles  7'  but  such  an  opening,  at  le'scst  in  the  adult,  is  now  known 
not  to  exi^t,  the  arieirchnoid  being  reflected  from  the  circnmference 
of  the'Tein,  just  beyond  the  termination  of  the  latter  in  the  straight 
sinus. 

Upon  the  lower  side  of  .the  choroid  membrane  two  small  yascular 
fringes  may  'soihetimes  be  noticed,  projecting  downward  between  the 
optic  beds,  and*  named  the  choroid  phactm  of  the  third  ventrieU. 

>  *  ■ 

DissfiCTiON.-r-Tam  the  choroid  membrane. backward,  to/j^ther  with  the 
choroid  plexus,  and  dissect  it  carefully  fkom  the  pineal  body  and  adjacent 
parts  to>  which  it  is  closely  adherent.  j 

'  •  .  *  . 

The  optic  thalamui  or  bed  (Fig.  Id9,  2),  the  superior  surface  of 
wbioh  is  now  clearly  brought  into  view,  is  a  large  irregnlarly  ovoidal 
moss  of  a  light  graybh  color,  occupying  the  middle  partffof  the  cere^ 
brol  hemispheres ;  its  long  axis  is  directed  antero-posteriorly,  and 
nearly  parallel  with  that  of  its  fellow  of  the  opposite  side.  It  is  con- 
sidered as  having  four  surfaces;  the  superior  is  smooth^  coayex, 
broader  behind  than  before,  and  forms  the  floor  of  the  body  of  -the 
lateral. ventricle,  after  the  removal  of  the  fornix,  and  choroid  plexus 
and  membrane;  the  external  is  continuQUs  with  the  substance  of  the 
corresponding  hemisphere  and  striated  body ;  the  internal  presents 
toward  the  median  line,  and  is  separated  from  that  of  tlie  other  side 
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1^  the  deep  fissore,  koown  as  the  third  Tentricl?;  the  it^feriar  rests 
upon,  and  is  ^Dtinaons  with  the  pedancies  of  the'  oerebram,  the 
fibres  of  whi(^  Itere  enter  the  mass  on  their  way  to  the  'saperfitnal 
parts  of  the  brun.  The  potterior  extremity  is  brdad  and .  smootlit 
and  foms  the-aoterior  boundary  of  the  nriddle  horn  of  the  1ater«l 
Tontricle ;  the  anteriw  is  ns^ow,  and*  imbedded,  as  it  wei^e,  in-  the 
posterior  in]wmal  surface  «f  the  striated  body.       .  ( 

Like  -the  striated  bod;  tho'optio  bed  is  one  of  the  primitive  ganglia 
of  the  brain,  and  ds  the  former  is  supposed  b;  some  physiologists  to 
be  tbe  seat  of  animal  sensaUon,  the  latter  is  thought  10*16  the  centre 
of  motion.  Although  denominated  the  optic  bedS)  these  bodies  have 
no  immediate  ifeRnection^witfa  the  optic  nerves.- 


Fig.  i»». 
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The  third  ventricle  (a  to  «)  it  the  narrow  fissure  situated  between 
tke  opUc  masses,  and  extending  front  the  pillars  or  le^  of  the  fonuz 
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in  front,  to  the  qnadrigeminal  bodies  behind.  It  is  roofed  io  by  the 
choroid  membrane  and  fornix,  and  its'floor  is  formed  by  the  gray 
tuber  and  inter-peduneular'space  of  the  base  of  the  brain.  Its  lateral 
walls  are  incmsted  by  a  thin  layer  of  gray  substance,  and  united  in 
the  middle  by  a  broad  transverse  band  of  the  same  material,  called 
the  middle  or  soft  commiiMure  {eammissura  moUi$j  Fig;<199,  6).  By 
means  of  this  commissure,  the  ventricle -is  partially  divided  into  two 
portions  called  theanteriar  dkxA  posterior  fwramina(fara7n€n  tfof»i9|«iM 
anteriiL8  et  posteriiui).  .  ^ 

At  the  anterior  extremity  of  the  third  ventricle  is  the  anterior 
eommissurej  a  rounded  cord  of  meduHary  substance,  situated  deep, 
just  in  front  of  the  pillars  of  the  fornix,  and  extending  transversely 
from  the  middle  lobe  and  striated  body  of  one  hemisphere,  to  simi- 
lar parts  of  the  other.*  It  may  be  seen  projecting  slightly  into  the 
ventricle,  by  looking  between  the  pilUrs  of  the  fornix  from  behind. 

The  posterior  commiseure' is  a^narrow"  band  of  medullary  matter, 
extending  between  the  optic  beds  at  the  posterior  extremity  of  the 
third  ventricle.  It  forms'* the  superior  margin  of  the  entrance  to 
the  aqueduct  of  Sylvius;  a  narrotr "tonal  which  leads  backward  from 
the  third  to  tjbe  Tonnh  ventrido. , 

The  third  ventricle  is  prolonged  below  into  the  infundibular  pro- 
cess of  the  base  of  the  brain,  in  the  form  of  a  very  minute  blind 
canal,  through  which  the  old  anatomists,  not  knowing  the  canal  to 
be  closed,  supposed  the  secretions,  which  they  fancied  the  brain 
produced,  were  drained  off  intothe  nasal  cavities.  Above,  it  Com- 
municates with  the  lateral  ventrides  through'  the  foramen  of  Monro, 
and  behind,  with  the  fourth  ventriclOi  \xj  the  aqueduct  or  canal  of 
Sylvius. 

The  posterior  ham  of  tBe  latei;al  yentriol^'  ja  a  digital  prolonga- 
tion of  the  cavity  into  the  posterior  cerebral  lobe. '  It  curves  back- 
ward with  its  convexity  directed  ouWard,  and  ends  in  a  blind  ex- 
tremity near  the  inner  sui^aGe  of  the  hemisphere  posteriorly.  It 
differs  in  its  extent  in  difjeretit  individualu,  «nd  often  in  the  two  hemi- 
spheres. Upon  its  inner  wall  is  a  small  elliptical  prominence  called 
the  small  hippocampus  {hippocampus  minor,  Fig.  198,  15),  which 
corresponds  to  one  of  the  involutions  or  sulci  of  thQ  surface  of  the 
organ. 

Dissection. -^To  obtain  a  correct  idea  of  the  middle  horn  of  the  Literal 
ventricle,  it  is  requisite  to  remove  a  tolerably  large  wedge-sliaped  section 
from  the  outer  aide  of  the  hemisphere,  involving' a  considerable  |>ortion  of 
the  middle  lobe,  the  base  of  the  section  presenting  externally,  as  repre- 
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seated  in  Fig.  198.    In  this  waj  the  cavity  may  be  opened  along  its  whole 
eoonei  mnd  Tiewed  from  urithont.  ^  / 

The  middle  h(nm  or  comu  of  the  lateral  ventricle,  is  a  narrow 
jn^oloDgation  of  the  cavity,  coiiiTnencing  just  behind  the  optic  bed, 
and  descending  forward  in  a  somewhat  carved  manlier,  in  the  middle 
lobe  of  the  hemisphere  toward  the  base  of-  the  brain.  Upon  its 
posterior  inferior  wall  will  be  observed  a  long  prominent  roll  of 
medullary  substance,  called  tl^B  ^recU  hippocamgus  (Fig.  198, 1$), 
which  is  only  the  convex  portion  of.  one  of  the  involutions  of  the 
bndn;  it  terminates  at  the  bottom,  of  the  cavity  in  a  nodulated  ex- 
tremity called  Xh^foot  of  the  hippocampus,  which  bears  some  resem- 
blance to  the  clenched  hand.  Upon  the  surface  of  the  great  hippo- 
campus is  t^  choroid  plexus,,  the  vessels  of  which  enter  the  cavity 
from  below,  and  beneath  this^  is  the  continuation  of  the  outer  edge 
of  the  fornix,  under  the  name  of  the  fimbriated  body. 

DiasscmoN.-^-Gut  away  the  posterior  extremity  of  obe  oerebral  hemi- 
sphere by  an  incision,  extending  from  just  behind  the  optic  bed,  downward 
and  forward  to  the  base  of  the  bcmisplierc.  Clear  away  the  vessels  and 
cellular  tissue  from'  the  parts  thud  exposed,  taking  care  not  to  tear  away  the 
fenrtb  nerve  and  the  pineal  body,  and  a  good  view  will  be  had  of  the  follow- 
ing important  structures. 

.The  quadrigeminal  bodies  {corpora  quadrigemina)^  are  four 
rounded  prominences  collected,  into  a  quadrangular-shaped  group, 
situated  behind  the  third  ventricle,  and  partly  between  the  posterior 
extremities  of  the  optic  thalamk  They  are  separated  from  eaQh  other 
by  a  crucial  depression,  and  form,  therefore,  two  pairs  denominated 
the  nateM  (Fig.  199,  a),  and  testes  (e),  of  which  the  former  are  some- 
what the  larger,  and  placed  above  and  a  little  in  front  of  the  latter. 
Although  apparently  composed  only  of  medullary  substance,  these 
bodies  inclose  a  quantity  of  gray  or  cineritious  matter,  and  are  con- 
sidered as  constituting  one  of  the  five  primitive  ganglia  of  the  brain. 
They  are  continuous  in  front  with  the  optic  beds,  and  behind  with 
the  cerebellum,  and  rest  upon  the  peduncles  of  the  brain  below. 

Surmounting  the  quadrigeminal  bodies  in  the  median  line,  is  the 
pineal  body  or  eonarium  (p\  a  small  conoidal-shaped  body  of  ^ay 
anbetance,  with  its  base  presenting  forward,  and  attached  along  the 
superior  internal  edge  of  the  optic  beds,  by  two  little  bridles  or 
peduncles  of. medullary  substance.  The  structure  of  this  little  body 
is  similar  to  that. of  the  gray  substance  of  the  ,exterior  of  the  brain, 
except  that  it  generally  contains  one  or  more  grains  of  earthy  mat- 
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ter  which  fetls  like  sand  between^  the  fingen,  tod  is  fbtod  to  consist 
principally  of  .phosphate  and  carbonate  of  Ilme^  The  fnnction'  of 
this  little  body  ia  as  entirely  imknown  as  thal^  of  most  other  parts  of 
the  br^in.  It  was  the  fanciful  oonbeit  of'Des  Cartes  that  it  was 
the  seat  of  the  soul,  and  that,  by  the  two  little  peduncles  or  remSi  it 
governed  the  movemi^nts  of  {hdl>ody)    ^  .  '     ' 

Near  the  point  of  junction  between  the  quadrigeminal  ly>die8,  and 
the  optic  beds  on  each  side/and  beneath  the  posterior  'margin  of 
the  latter^  are  two  grayish  ereVatiofts,  abdut  the  sfse  and  shape  of 
coffee-grains/ called  the  geniculate  hodtee^  of  which  one  is  tnUmd 
or  nearer  the  median  line,  and  the  other  ekternat  They  are  con- 
nected to  the  surrounding  parts  by  medullary  substance^  ataf  are  the 
principal  points  of  origin  of  the  'optiC  nenr^. 

The  eereVeUar  testicular  procen  {prdceeiui  e  eefebeUo  ad  tettOf 
Fig.  199  n,  n),  is  a'  brokd  white^-  band  of  medullary  substance  ex- 
tending  from  the  cerebellum  to  the .  testes,  beneath  which  its  fibres 
are  continued  on  'to  the  cerebnun.  It  is  obIi<{ne  in  its  poeitlQn;  «boat 
^an  inch  in  length,  and  a  quarter  of  an  inch  bh>ad;  and' convex  upon 
Its  external  surfacfe.  It  is  continuous  in  the  median  Une  with  its 
opposite^Uow,  by  a  very  thin  bridge' of  grayish  sttbetance'ealled  the 
.  valne.of  Vieussene^  which  forms  the  superior  wall  of  the  soiAll  cadsl 
leading  from  the  third  to  the  fourth  ventricle.  The  superior  ex- 
tremity of  this  valve  is  connected  to  the'quadrigeminatd  bodies,  (x 
rather  to  the  inferior  termination  of  the  vertical-  groove  that  sepa- 
rates these  'bodies,  by  a' well-marked  pillar  Or'  bridle  of  white  eub- 
Stance.  •  Upon  each  side  of  this  bridre  may  be  observed  the  orient 
of  the  fourth  j)air  of  nerves*  The  inferior  extremity  of  the  Valve 
spreads  out  to  form  a  part  of  fhe  superior  wall  6f  the  fourth  ven- 
tricle. ■ 


TfiE  CERBBELLUM. ' 

.Thb  cerebellum  or  small  brain  occupies*  the  posterior  fossa  of  the 
bitoe  of  the  skull,  and  is  separated  from  the  poatefcior  lobes  of  the 
cerebrum  by  the  tentorium,  which  supports  the'  weight  of  tii6  latter 
upon  Its  stkperior  surface.  It  is  transversely  oval  in  Bhape,  but 
somewhat  flattened  in  a  vertical  dineciion,'  and  preseiUa,  for  con- 
sideration, a  superipr.  and  an  inferior  surfacci  and'  a  eiroumfexenee 
or  margin  in  which,  the  two  surfaces  m^et..  Like  the  oerehnun*  it  is 
divided  into  two  lateral  lobes' or  hemlq)here8l»jt(  mediaa  groove  or 
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fisaore,. which  is  partiGnlu-lj  well  mirke^npon  Iti  pMferior  m»rgin, 
There  it.  forms  a  coneider^le  notch  occupied  by  the  faleiform  pro- 
oau  of  the  oerebellam.  -  -  .  ,  . 

The  eitehor  of  the  cerebellntn  ia  not  ^poeed  into  Urge  cpDVO- 
Intions  like  the  :siirf»ce .  of  thfi  brun,  btit  -U  marked  bj  numerciuB 
fine  ridgee,  whtoh  ran  for  the  inoBt  .part,  trvosTenel;  (longitudinally 
u  respfifits  the  axia  of -the  organ),  and  are  separated  by  corre- 
spoading  greaves  er  fiesores.  Upon  m^Jcing  a  section  of , the  organ, 
these  j'idgea  Ivill  be  found  to  oonsist  of  concentric  lamine&or  plates 
of  rariouq.  siaea,  composed  in  a  great  measure  of  gray  sabetance. 
The  ^ray  substance  dpes  not,,  however,  form  a  continuoos  layer,  but 
is  wanting  at  the  bottom  of  many  of  the  deeper  fissores,  as  may  be 
seen  by  pressiog  the  plates  asunder.      . 

The  mperior  gutfaee  of  the  cerebelljim  is  convex,  a&d  .in  contact 
with  the  nnder  surface  of  the  tentorium.  ~Xt  is  traversed  in  £he 
mediaa  line  from  before  backward,  by  a  crooked  elevation  or  ridge, 
called  the  mperior  vermiform  proeeat  (Fig.  200,  9)-,  which  marks 


Fig.  200. 


the  union  of  the  two  lobes  in  this  sitnation.  In  crossing  this  pro- 
cess, the  concentric  plates  and  intervening  furrows  make  a  short 
eofve,  convex  forward.  The  t'n/ert'or  turface  is  also  convex,  and 
marked  in  the  median  line  by  a  deep  broad  groove  called  the  valley, 
which  separates  the  two  lateral  lobet  or  hemiaphert»,  sod  is  con- 
tinoouB  with  the  notch  in  the  posterior  margin.  In  the  bottom  of 
the  valley  will  be  seen  a  contimialioB  of  the  median  ridge  above, 


•r 
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called  here  tbe  interim:  vetn^fcrm  fr^eui  (IQ);  in  theeoimeof 
which,  three  small  elevations  present  diemselvefy  named,  m  the  order 
of  their  succeBBion  from  behind  forward,  the  pyramid^  wfndt^  and 
nodule.  Upon  the  sides  of  the  valley  opposite  the  nvvla  are  two 
large  ronnded  prominence^,  caQed,  firom  their  tesemUance  to  »  pair 
of  swollen  tonsils^lhe  dmjfffdalaid or  tamMiHe  lobuk$.  In  lixHit of 
these,  and  nnore  extemaL  are  the  two  smaller  masoeo  eallad-tbe 
pneumogoftrie  -MuUb  or  floeefnU^  which  are  oonnected  .to  the  eere- 
bellar  hemispheres  by  a  delicate  white  pedntK^le,  and  ckmtimioas 
with  each  other  by  transverse  white  fibres  forming,  »  kiAd  of  crest 
or  plane,  convex  before  and  coQCave  behind^  called  the  iitfmi€r  lu^ 
duUaty  veil  (iwlu^n).  .  This  veil  constitates  a  part  of  the  posterior 
inferior  wall  of  the  fourth  ventricle. 

Besides  these,  there  a^^  other  divisions,  sncb  as  the  di^aiAic, 
gracSiiy  apd  eemilunar  lobee^  mentioned  by  authors  aa  occnrnDg 
upon  the  inferior  surface ;  but  it*  is  only  necessary,  in  a  work  of 
this  kind,  to  mention  their  names. 

DissEonoN. — M^ke  -a  clean  vertical  division  of  the  cerebellum  fkom  be- 
hind down  to  the  oblong  medulla,  so  as  to  lay  open  the  fourth  ventricle. 

The/<mr^A  ventricle  of  the  b'rain  is  an  elongated  quadrangular  or 
losenge-shaped  cavity,  measuring*  alnmt  an  in^in  length,  and  half 
an  inch  in  breadth,  situated  behind  <h€^  oblong  medulla;,  and  between 
the  peduncles  of « the.  cerebellum.  ■  Itn^nferior  anterior  wall,  formed 
by  the>  posArior  surface  of  the  oblong  iuedi^Ua,  is  flattened  and 
diamond-shaped,  and  traversed  in  the  ineiilian  Una  by  a  continuation 
of  the  posterior  fissure  of  the  sphoal  cord,  wluch,  at  the  inferjler  ex- 
tremity of  the  cavity,  presents  a  minHte  angular  depression,  called 
the  cavity  of  Aurantiue  (Fig.  202).  This  surface  is  incrusted  with 
a  thin  coating  of  gray  substance,  through  which  may  be  seen  numer- 
ous fine,  transverse,  white,  fibres  converging  toward  the  lateral  comers 
of  the  cavity^  These  are  the  origins  of  the  auditory  nerve,  and 
vary  Very  much  in  their  distinctness  in  diflTerent  individuals.* 

The  posterior  superior  wall  of  the  fourth  ventricle  is  hollowed  out, 
as  it  were,  of  the  anterior  margin  of  the  cerebellum,  which  is  here 
continuous  above  with  the  cerebellar  testicular  processes  «[id  valve  of 
Vieussens,  and  below  with  the  tonsitlitic  and  pneumogastric  lobes. 

The  anterior  or  supeirior  extremity  of  the  cavity  h  continuous 

^  The  longitudinal  fissare,  caTity  of  Aurantiut,  and  transTene  flbrest  bear 
pome  obscure  .resemblance  to*  a  quill  pen,  and  bendie,  the  older  anatomitti  de* 
nominated  this  tnrface  the  edkannM  scriplerhiM, 


THR  HEAD  AND  JTSCK.  495 

with  the  canal  leading  firom  the  third  ventricle  {aqueduct  or  eanal 
of  Sylmu»)y  which  maj  be  readily  seen  by  passing  a  probe  or 
grooTe4  director  from  above,  and  dividing  the  superjacent  valve. 
The  inferior  ezti*emity  is  imperfectly  closed  by  the  pneumogastrio 
lobes,  between  which  Magendie  demonstrated  the  commonication  of 
the  cavity  with  the  ^ub-arachtpid  space;  the  arachnoid  membrane 
being. here  stretched  across  fron&  the  hemispheres  of  the  cerebelhim 
to  the  spinal  cord,  so  as  to  form  a  considerable  interval,  occupied 
for  the  most  part  by  areolar  tissue  and  bloodvessels.  At  this  point, 
also,  the  pia  mater  enters  the  ventricle,  and  forms  a  small  vascular 
fringe,  somewhat  similar  to  the  choroid  plexus  orthe  lateral  ventricles. 

If  the  student  will  now  examine  the  sides  of  the  ^  vertical  section 
already  made,  he  will  observe  the  peculiar  arrangement  of  the  gray 
and  .white  substances  of  the  organ.  It  has  been  already  stated 
that  the  gray  or  cortical  substance  is  disposed  in  the  form  6f  plates 
or  lamdlse  of  various  sizes,  but  it  will  now  be  seen  that  it  is  pro* 
perly  the  medullary  substance  which  forms  these  plates,  the  gray 
matter  oi\Iy  incrusting  their  lateral  surfaces  and  free  edges.  It  is 
this  lamellar  arrangement  bf  the  white  substance,  that  gives  to  the 
section  the  beautiful  arborescent  appearance  called  the  arbor  vitw. 

In  the  midst  of  the  central  mass  of  White  substance  from  which 
the  lamellse  are  prolonged,  but  somewhat  nearer  the  superior  than 
the  inferior  surface  of  the  organ,  is  a  small  yellowish  body,  c^led 
the  rhomboid  body  or  dentatum^  It  consists  of  a  thin,  irregularly 
involuted  capsule  of  gray  substance,  filled  with  a  plexiform  mass  of 
medullary  fibres,  which  en^er  and  emerge  from  it  at  all  points. 

The  cerebellum  is  continuous  with  the  cerebrum  through  the 
cerebellar  testicular  processes  (superior  peduncles  of  the  cerebellum), 
and  with  the  oblong  medulla  by  means  of  the  restiform  bodies  (in- 
ferior peduncles),  hereafter  to  be  described.  The  two  hemispheres, 
although  intimately  bound  together  by  continuity  of  tissue,  are  also 
provided  with  a  separate  commissure  already  mentioned  under  the 
naipe  of  the  Yarolian  bridge,  the  fibres  of  which,  as  they  leave  the 
organ  on  either  side,  are  collected  into  a  large  well-marked  bundle 
called  the  middle  peduncle  of  the  cerebellum. 

The  Varoliah  bridge  {pons  Varolii)  or  annular  protuberance  (Fig, 
196,  o),  is  a  large  quadrangular  convex  body  situated  in  front  of  and 
above  the  oblong  medulla.  It  is  continuous  with  the  hetntspheres  of 
the  cerebellum  by  the  middle  peduncles,  and  is  composed  almost  en- 
tirely of  the  convergent  white  fibres  of  the  organ.  It  rests  In  front 
upon  the  basilar  process  of  the  occipital  bone,  is  closely  invested  with 
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dense  pia  mater,  and  slightly  grooved  in  the  median  line  for  the 
basilar  artery.  Its  superficial  fibres  are  collected  into  distinct  fasci- 
cles or  bundles,  and  when  these  are  turned  aside,  a  deeper,  group  is 
discovered  mixed  with  gray  substance,  find  with  the  anterior  fibres  of 
the  spinal  cord  on  their  way  to  the  cerebrum.  Upon  each  side  of  and 
about  half  an  inch  from  the  median. line,  its  fibres  separate  to  give 
passage  to  the  fifth  nerve,  which,  ftlthqugh  apparently .  originating 
from  the  bridge  itself,  comes  from  the  inclosed  continuation  of  the 
spinal  cord.  Grossing  its  inferior  margin  and.  resting  upon  its  con- 
vex surface,  will  also  be  observed  the  sixtlvpair  of  nerves. 


THE  OBIiONO   MEDULLA. 

t 

\ 

The  oblong  medulla  {medulla  oblongata)^  although  generally  con- 
sidered as  one  of  the  divisions  lof  the  brain,  is  only  the  expanded 
upper  extremity  of  the  sipinal  cord.  Taken  alone,  it  is  an  irregu- 
larly conoidal  body,  the  apex  of  th^  cone  truncated  and  continu- 

• 

ous  with  the  spinal  cord,  and  the  base  defined  above  by  the  Yaro- 
lian  bridge,  although  really  Continued  on  into  the  cecebram  and 
cerebellum.  It  is  considered  as  measuring  about  twelve  or  fourteen 
lines  in  length,  although  its  jimits  are  altogether  arbitraEy,  there 
being  no  boundary  line  between  it  and  the  rest  of  the  spinal  cord. 
When  the  organ  is  in  its  place,  it  rests  upon  the  biisiUr  process  of 
the  occipital  bone,  and  is  overhung  above  and  behind  by  the  hemi- 
spheres of  the  cerebellum.  It  is  closely  invested  with  dense  pia 
mater,  which,  being  difficult  to  remove  without  tearing  up  the  origins 
of  several  nerves,  should  be  dissected  from  only  one  lateral  half  of 
the  organ. 

The  anterior  and  posterior  surfaces^  of  the  oblong  medulla  are 
marked  by  continuations  of  the  anterior  and  posterior  longitudinal 
fissures  (Figs.  201  and  202)  of  the  spinal  cord,  by  which  the  organ 
is  divided  into  two  lateral  halves  or  columns.  The  lateral  halves 
are  again  divided  by  shallow  furrows  into  four  small  prominences  or 
bodies,  named  respectively  from  before  backward,  the  anterior  pyra- 
midal, olivary,  restiform,  and  posterior  pyramidal  bodies. 

The  anterior  pyramidal  lody  (Fig.  201,  1)  is  a  small,  jroonded, 
vertical,  columnar  ma^s  or  fascicle  of  medullary  fibres,  forming  the 
anterior  division  of  the  lateral  half  of  the  oblong  meduHa.  It 
is  about  an  inch  in  length,  prominent  and  defined  above  by  the  lower 
margin  of  the  Yarolian  bridge,  from  which  point  it  gradually  sub- 
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ridef  to  ita  lower  Mnnination  ^tpgn  the  general  suHkceof  theaptnal 
oord.  It  ia  sepsrated  from  .its  f«llow  of  the  opposite  'side  J>7  tlie 
tnttt-ior  Bpinsl  flasore,  bat  upoo'  geotl^  pressiag  the  two  uande^,  it 
will  be  Qotioed  thatt  about  tbree-foarths  of  aa  iaak  below  the  Vuo- 
lian  bridge,  >here  is  an  iatetehaago  er  decQesatioQ'of  fibres,  Mvbrd 
amall  boodles  eroeaing  -  the  daaure' obliquel;  &om  one  side  to  the 
other.  The  anterior  pjcamidB  coDsist  of  tbe  anterior  fibres  of  the- 
spinal  eorif  which,  akboogh  apparently  limited  above  by  the  'Varo- 
lian  bridge,' are  contioaed  on  behind  this  body  to  coiiBtitute  the 
peduncles  or  crura  of  A»  qerebrau. 

The  oSvarjf  bodif  (fig.  901,  3)  is  external  to  the  pyranitdsl,'from: 
which  it  is  separated  by  an  indistinct  fiurow.  It  is  quite  {jromi- 
nent,  regnlarly  oonrez,  of  a  welUdefined  Qtoidal  oatline,  and  aboiu 
half  an  ineh  io  length;  it  is  compMed  of  meduHAiy-sabstanoe  ia- 

n^  20S.  :  . 


^s:^ 


ViMaioiiiewiitllitMimt  ■Hdatti.  tfw  cm- 
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U.  Conllniultoo  of  lb*  {utrrtor  tman  at  Un 


closing  a  small  quantity  of  the  gray  substance.     Its  medullary  por- 
tion consists  in  «  great  measure  of  fibres  from  the  anterior  part  of 


498  DISSECTIONS. 

the  spinal  cord,  which  here  eunre  a  little  backward  and  ontward,  and 
cihbseqHentlj  appear  beneath  the  gray  substance  of  the  boor  of  the 
foui^h  ventricley  whence  they  turn  forward  again,  and  go  to  con- 
titate  a  part  of  the  peduncles  of  the  cerebrum.  Upon  the  sur- 
face  of.  these  longitudinal  fib;*eli,  tod  covering  the  lower  extrenuty 
of  the  body,  are  a  few  commissural  fibres,  which  seem  to  originate 
from  the  anterior  pyramids,  and,  curving  backward  in  the  form  of 
arches  with  their  concavities  presenting  -upward,  terminate  in  the 
restiform  bodies.  They  are  called  the  atciform  fibrei  (6),  and  are 
not  always  sufficiently  well  developed  to  be  readily  recogniied  with 
the  naked  eye.  The  gray  substance  forming  the  interior  of  the 
body  is  very  small  in  quantity,  and  continuous  with  the  mass  of 
gray  substance  forming  the  centre  or  axis  of  the  spinal  cord. 

The  restiformi*  body  (Fig.  201,  5j  and  202,  ct)  is,  a  rounded,  pillar- 
like mass  of  medullary  substance,  situated  behind  the  olivary  body, 
and  forming  the  lateral  inferior  boundary  of  the  fourth  ventricle. 
It  is  oblique  ia  its  position,  divergent  from  its  oppoaite  fellow,  and 
consists  entirely  of  fibres  from  the  posterior  part  of  the'spiinal  cord. 
Traced  from  below,  it  aaoends  somewhat  outward  snd  backward,  and 
enters  the  cerebellumi  <H)n8tituting  on  each  side  the  inferioir  peduncle 
of  this  organ.  ' 

The  restiform  body  is  separated  from  the  elirary  by  a  Well-marked 
vertical  groove  or  furrow,  from  the  bottom  of  which  aevisral  nerves, 
hereafter  to  be  mentionod,  take,  their  origin.  Tl^a  farrow  is  usually 
denominated  BelTs^  respiratory  tract. 

The  posterior  pyramidal  body  (Fig.  202,  p)  is.  a  long,  narrow 
bundle  of  medullary  substance,  situated  internally  to  the  restiform 
body,  and  separated  from  its  fellow  of  the  opposite  side  by  the  poste- 
rior median  fissure  of  the  oblong  medulla,  and  the  inferior  angle  of  the 
fourth  ventricle.  It  extends  the  whole  length  of  the  spinal  cord, 
but  is  seen  distinctly  only  in  the  lower  part  of  the  fourth  ventricle, 
the  floor  of  which  it  assists  in  forming.  The  ultimate  disposition  of 
its  fibres  is  not  yet  determined. 

Structure. — The  oblong  medulla,  like  the  rest  of  the  spinal  cord, 
is  composed  externally  of  medullary  substance,  inclosing  a  central 
axis  of  gray  substance.  The  medullary  substance  consists  princi- 
pally of  longitudinal  fibres,  the  anterior  of  which  become  continuous 
above  with  the  peduncles  of  tlje  cerebrum,  and  the  posterior  with 

*  ResiiBf  a  rope.  f  Sir  Charles  Bell,  of  Ediaburgh. 
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theiDferior  piddundeqof  the  cerebellnm.  Thd  gray  substance  oc- 
eopies  the  oekiftr^  of  the  organ,  and,  upon  a  transverse  section,  pre- 
seiita  the  appearance  of  two -irregular  cresbeftts  directed  antero-pos- 
teriorly,  and  united  by  their  conrexities.  In  addition  to  this,  there 
is  a  small  mass  of  gray  substance  in  each  olivhry'body^  contii^uous, 
however,  with  the  central  column. 


OBiaiNS  OF  THE  CRANUL  NBftVSS. 

J 

The  nerves  originating  from  the  base  of  the  brain,  were  considered 
by  Willia"^  as  consisting  of  only  nine  pairs,  which  he  named  nume- 
rically, the  first,  second,  third,  and  so  on,  commencing  with  the 
most  anterior ;  •  and  although  it  has  been  for.  some  time  established 
that  the  actual  number  is  twelve,  yet  the  former  Enumeration  has 
become  so  common  among  anatomists,  that  it  cannot  tit  present 
be  entirely  tlirown  aside.  Other  classifications,  however,  may  be 
followed,  and  among  the  most  rational,  is  that  proposed  by  Sir 
Charles  Bell,  who  diWded  the  twelve  pairs  into  four  groups,  accord- 
ing to  their  supposed  function.     These  groups  are: — 

1.  NerViss  of  special  sense. 

2.  Sinjgle-rooted  n\ptor  nerves: 

8.  Double-rooted  compound  nerves  of  motion  and  sensation. 
4.  Respiratory  nerves. 

The  first  class  embraces  three  pairs,  namely,  the  olfactory,  optic, 
and  auditory ;  the  second,  tJ&ee  pairs,  the  common  motor  nerves  of 
the  eyes  {motore9  oeulorum),  thfc  nerves  of  the  abductor  muscles  of 
the  eyes  (abducentei),  and  the  hypoglossal  or  motor  nerve  of  the 
tongue;  the  third  clasSj  one  pair,  the  trigeminal  er  trifacial;  and  the 
fourth,  Jive  pairs,  the  trochlear  {patheticm)\  the  facial  {portio^dura)^ 
the  gTosso-pharyngcal,  the  pneumogastric  {par  vagum)^  and  the  spinal 
accessory. 

A  inore  recent,  simple,  and  general  classification,  is  that  into  three 
groups:  1,  afferent  nerves,  which  carry  impressions  to  the  nervous 
centre;  2,  efferent  nerves,  which  convey  impressions  from  the  centre; 
and  8,  compound  nerves,  which  carry  impressions  both  to  and  from 
the  centre. 

For  purposes  of  demonstration,  the  true  numerical  classification 

-*  Thomas  Willis,  of  England,  bom  A*.  D.  1C21,  died,  1674. 
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is  probablj  the  most  c<mveBient  But  before  comtnenoing  dissection, 
the  student  is  adyised  to  ei^xnine  the  subjohied  table,  in  vhich  the 
several  nerves  are  arranged  'nnmericajlj  with,  their  common  names 
affixed.}  He  will. here  notice  that  what  Was  formerly  4»lled' the 
seventh  pair,  consists  df  two,'  and  wh^t  was  called  the  digbth,  of 
three  separate  and  distinct  pairs,  thus  making  altogether  twelve 
instead  of  nine- pairs. 

1st  pair.  The  olfactory  nerves.^. 

2d    pair.  The  optic  nerves.  \ 

3d    pair.  The  commdn  motor  nerves  pf  the  ^yes  {motare$  oeuh- 

rum). 
4th  pair,  ^he  pathetic  {patketict)j  or  tfoohl^ieir "nerves  {troek- 

leareft).  .  ** 

5th  pair.  The  trigeminal  (trigemini)  or  trifacial  nerves. 
6th  pair.  The  abducent  nerves  (abducenies).      * 
7th  pair.  The  auditory  nerves  {portio  mollis).  \   7th   pair  of 
8th  pair,  llie  facial  nerves  (;7oHt0  iura).   ,      /       Willis. 
9th  pair.  The  glodso-pbaryngeal  nerves.  )  o  i.    '    •    ^ 

10th  pair.  The  pneumogastric  nerves  {jpdr  vtiyum\  >      xsa^yy 
11th  pair.  The  spinal  accessory  nerves.         .  '        7 
12th  pair. .  The  hypo-glossal  nerves.     9th  pair  of  Willia. 

Dissection. — The  base  of  the  brain  having  been  left  nntouol^y. except 
for  the  removal  of  the  membranes  and  -bloodvea|3els,  should  be. inverted,  and 
the  origins  of  the  nerves  separately  examined. 

First  Pair  (Fig.  196, 1). — The  first  or  qlfactory  nerve  of  eachside 
is  situated  in  a  longitudinal  d^prQ3sion  between  two  convolutions, 
upon  the  under  surface  of  the  anterior  lobe  of  tlie  cerebrum,  very 
near  the  anterior  termination  of  the  inter-hemispheric  fissure.  .  It  is 
about  an  inch  in  length,  triangular  prismatic  ill  shape,  bulbous  at  its 
anterior  extremity,  and  connected,  by  its  posterior  extremity,  to  the 
anterior  perforated  space  of  the  base  of  the  cerebrum.  Its  origin 
consists  of  three  tolerably  distinct  roots,  which  diverge  from  each 
other  in  a  lateral  direction.  The  external  and  longest  root,  may  be 
traced  along  the  anterior  border  of  the  perforated  space  as  far  aa  the 
fissure  of  Sylvius,  where  its  fibres  become  blended  with  the  central 
medullary  substance  of  the  anterior  lobe.  The  middle  root  consists 
of  an  internal  bundle  of  white  fibres,  covered  with  gray  substance, 
the  latter  continuous  with  the  cortical  =  portion  of  the  anterior  lobe 
in  front  of  the  perforated  space,  and  the  former  with  the  striated 
body.  The  internal  rcfbt  cannot  be  readily  seen,  except  in  a  brain 
sufficiently  hardened  to  allow  of  laceration  in  the  course  of  its  fibres; 
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H  ctmskta  of  inedallary  fibreH,  which  are  continuous  with  ihe  poste- 
rior part  of  the  anterior  lobe.  ' 
-  The  anterior  or  bnlbons  extremity  of  the  nerye  "i^  small^  in  the 
human  eubject,  but  very  large  in  many  of  the  inferion  animAls,  in 
some  of  which  it  constitutes  the  lar]ger  •  part  of  the  'cerebral  mass. 
It  coitfists  in  a  great  measure  of  gray  Substance,  through  which  the 
white  fibres,  that  constitute  the  main  trunk  of  the  nenre,  pass  to  theilr 
distributioii.'               '\ 

*  Distribution. — The  branched  of  the  olfactory  nerve  are  very 
numerous;  they  all  originate  from  the  under  surface  of  the  bulbous 
extremitys  and  .passing  through  the  holes  in  the  cribriform  plate  of 
the  ethmoid  bone,  are  distributed  solely  loathe  lining  membrane  of 
the  hose..  ."  •  . 

'    As  its  name  indicates,  it  is  the  special  nerve  Of  the  sense  of  smell, 
and  belongs,  therefore,  to  the  afferent  class. 

i  ■ 

SBCOin>  Pair  (Fig.  196,  2).-^The  optic  nerve  is  remarkable  for 
its  large  sis^  and  for  the  crossing  or  decussation  of  its -fibres  with 
those  of  its  fellow  of  the  opposite  side.  Jn  the  ^esh  brain  its  origin 
capnot  be  satisfactorily  demonstrated,  but  where  the  organ  has  been 
well  hardened,  three ;  distinct  roots  may  be  disco veredfK  one  comes 
firom  the  quadrigeminal  bodies,  another  from  the  external  geniculate 
body,  and  the  third  from  the  optic  thalamus.  From  these  three  points 
the- fibrise.  converge  to  form  a  flattened  cord,  which,  winding  around 
the  outer  and  inferior  surface  of  the  cerebral  peduncle,  makes  its 
appearance  upon  the  base  of;jthe  brain,  just  outside  of  the  gray  tuber 
{tuber  ein0retm)j  along  the  margin  of  which  it  passes  forward  and 
inward,  to  form  with  its  opposite  fellow  the  optic  crossing  or  com- 
missure. 

The  eommiamref  or  chiasm  (c),  as  it  is  sometimes  called,  is  situated 
in  the  middle  line,  in  front  of  the  gray  tuber,  and  rests  upon  the 
olivary  process  of  the  sphenoid  bone.  The  interchange  of  fibres 
involves  only  about  two-thirds  or  three-fourths  of  each  nerve,  the 
fibres  of  the  outer  third  or  fourth,  being  continued  on  to  the  nerve 
of  the  same  side.'*'  The  decussation  having  taken  place,  the. nerve 
assufnes  a  more  cylindrical  form,  and  directs  its  course  forward  and 

*  The  author  has  never  been  able  to  discover  the  fibres  described  by  Mayo, 
as  mnping  from  one  optic  tract  to  Uie  oUier,  along  the  anterior  and  posterior 
margini-of  the  commissure,  nor  the  accessory  fibres  of  the  root  coming  from  tlie 
taWr  eineream  mentioned  by  Vlcq  d'Azyr. 
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outward  toward  the  optic  foramen,  being  invested  by  a  tnbolar  pro- 
longation-of  the  dura  mater  and  the  arachnoid  membrane. 

Distribution  and  Function.— Having  traversed  the  optic  fora- 
men in  company  with  the  ophthalmic. branch  of  the  internal  carotid 
artery,  the  optic  nerve  perforates  the  sclerotic  and  xshoroid  coats  of 
the  eye,  and  becomea  spread  out  upon  the  surface  of  the  vj^eovs 
humor,  in  the  form  of  an  exceedingly  deljcate  membrane,  known  as 
the  retina.  It  is  the  special  n^rve  of  the  sense  of  sight,  and  belongs, 
therefore,  to  the  afferent  class,  its  office  being  to  report  to  the  brain 
impressions  made  npon  the  retina. 

Third  Pair  (Fi^.  19fi,  8).-^The  third  or  common  motor  nerve 
of  the  ey e*  {motor  oculi)  is  mtLch  smaller  than  the  preceding.  It  has  its 
origin  from  the  inner  side  Qf  the  cerebral  peduncle,  beyond  which 
some  of  its  fibres  are  said  tp^have  been  traced  intp.  the  qoadtigemi- 
nal  bodies,  valve  of  .Yieussens,  and  antei;^r  pyramids,  and  into  the 
dark  substance. (-2(>cfes  niger)  found  in  the  centre  of  the  pednnele. 

Distribution  and  Function. — From  its  point  of  oopnection  with 
the  brain,  the  third  nerve  is  directed  forward  toward  the  8phen<Hdal 
fissure.  Before'  traversing  this,  it  receives  a  few  filaments  from  the 
cavernous  plexus  of  the  sympathetic  nerve,  and  divides  into  two 
branches,  that  enter  the  orbit  between  the  two  heads  of  the  abductor 
muscle  of  the  eye.  Within  the  orbit  it  divides  into  nnmeroos 
branches,  which  are  distributed^  principally  to  the  superior,  iiitemal, 
and  inferior  straight,  and  inferior  oblicjue,  musli^les  of  the  eye,  and 
to  the  elevator  muscle  of  the  upper  eyelid. 

The  third  nerve,  is  simply  motor  or  efferent  in  its  junction,  as 
might  be  inferred  from  its  being  distributed  only  to  muscles. 

I  -  ' 

Fourth  Pair  (Fig.  196, 4).— The  fourth,  called  also  the  pathetic 
or  trochlear  nerve,  the  smallest  of  the  cranial  nerves,  is  about  the 
size  of  a  tolerably  coarse  sewing^'thread. .  It  is  found  upon  the  base 
of  the  brain,  immediately  to  the  outer  side  of  the  cerebral  pedunde^ 
and  just  in  front  of  the  iVaroliah  bridge.  It  originates  from  die 
cerebellar  testicular  process,*  beneath  the  quadrigemlnal  bodies, 
and  passing  forward  along  the  under  surface  of  the  free  margin  of 
the  tentorium,  it  perforates  the  outer  wall  of  the  cavernous  sinus, 
and  enters  the  orbit  through  the  upper  part  of  the  sphmoidal  fissure. 
Within  the  wall  of  the  sinus  it  receives  a  few  small  filaments  fhmi 
the  sympathetic  nerve,  and  ^^  is  not  unfrequently  blended  with  the 
ophthalmic  divisions  of  the  fifth."    Having  traversed  the  sphenoidal 
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fiuore,  it  passes  along  the  roof  of  tho  orbit,  and  is  distributed  to 
the  superior  oblique  or  trochlear  muscle  of  the  eye* 

TlA  fourth  nerve,  although  .strictly  motor  or  efferent,  was  placed 
by  Sir  (Ih^les  Bell  in  his  respiratory  olass,  simply  from  the  fact, 
that,  in  difficult  respiration,  the  eye  is  oiMsenred  to  turn  downward 
and  outward,  owing  mainly  to  the  Contraction  of  the  Superior  oblique 
muscle  to  which  this  nerve  is  distributed*  .    . 

•  *  -     ■  •       ■ 

Fifth  Pais  (f'ig.  196,  5).— The  fiftk,  trigeminal,  or  trifacial,  the 

largest  of  the  oranial  nerves^  originates  apparently  iDrom  the  inferior 

lateral  sarfSsce  of  the  Varolian  bridge..   It  is  found  to^  consist  of 

two  distinct  bundles,  one  quite-  small,  and  the  other  large,  which  are 

in  fact  two  distinct  roots,  tl^e  former  motor  or  efferent  in  ita  func- 

tion^  and  the  latter  sensory  or  afferent.     Traced  through  the  bridge 

to  their  reaZ  origin,  the  sensory  root  has  been  followed  into  the  pos^ 

terior  tracj  of  the  spinal  cord,  forming  a  part  of  the  floor  of  the 

fourth  Tentricle ;  and  the  motor  root  to  the  continuation  of  the  an- 

larior  tn^t  inclosed  by  the  bridge.  .       ^       , 

DiSTaiBUTiOtf. — ^Leaving  the  Varolian  bridge,  the  nerve  is  di- 
rected forward  over  the  superior  surfaco  of  the  apex  of  ^e  petrous 
bona,  the  two  rools  lying  side  by  side,  but  totally  distinct  from  each 
other.  Here  the  sensory  root  becomes  spread  out  to  enter  the 
ganglion  of  Gftsaer,  beneath  which  the  motor  division  continues  on  to 
its  deatination. 

The  QoMerian  gangliauy  second  in  point  of  size  to  the  semilunar 
ganglion,  which  is  the  largest  in  the  body,  is  situated  upon  the  supe- 
rior Surface  of  the  inner  extremity  of  the  petrous  bono,  beneath  and 
tolerably  closely  attached  to  the  dura  mater.  It  is  flattened  from 
above  downward,  semilunar  or  crescentic  in  fprm,  and  of  a  dark  gray 
color.  It  receives  the  large  root  of  the  trigeminal  together  with  a 
few  filaments  from  the  sympathetic  nerve.  From  its  convex  border 
which  presents  forward,  are  given  off  three  main  branches,  namely, 
the  ophthalmic,  superior  maxillary,  and  inferior  maxillary  nerves. 
The  j(r«^  of  these  leaves  the  cavity  of  the  skuU  through  the  sphe- 
noid fissure^  and  is  distributed  to  different  parts  within  the  orbit, 
the  skia  qf  the  forehead,  and  the  lining  membrane  of  the  noae. 
The  $eeand  traverses  the  round  foramen  of  the  sphenoid  bone,  and 
is  eventually  distributed  to  the  skin  of  the  cheek  and  temple,,  to  the 
palate  and  the  teeth  of  the  upper  jaw.  The  third  Ib  joined  by  the 
motor  root  before  mentioned,  with  whieh  it  passes  through  the  oval 
opening  of  the  sphenoid  bone,  the  motor  portion  to  be  distributed 
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principally  to  the  muscles  of  masticatioiiy  and  the  sensory^  to  the 
teeth  of  the  lower  jaw  and  mucous  membrane  of  the  tongae. 

The  first  and  second  branches  of  the  fifth  are  'sensory  or  afferent 
ner>'es,  bat  the  third,  consisting  m  part  of  the  motor  root^  is  com- 
pound. 

Sixth  Pair  (Fig.  196,  6).-^The  sixth  nenre  {abducevuf)  has  a 
middle  place  in.  point  of  size  between  the  third  and  fourth.  It  origi- 
nates from  the  anterior  pyramidal  body,  immediately  beneath  the 
posterior  ibargin  of  the  Yarolian  bridge,  palsses  directly  forward 
between  the  bridge  and  the  basilar  process  of  the  ocoipital  bone, 
perforates  the  cavejrnous  sinus,  enters  the  orbit  through  the  sphe- 
noidal fissure,  and  is  distributed  solely  to  the  abductor  or  external 
straight  muscle  of  the  eye.  'Its  function  is  strictly  mot(Nr  or 
efferent. 

« 

Seventh  Pair  (Fig.  1S6,  7). — The  seventh -pr  auditory  nerve 
{portio  moUis)^  is  just  external  to  the  sixth,  and  in  cloee  contact 
with  the  eighth,  and  with  the  lower  margin  of  the  Yarolian  bridge. 
It  originates  from  the  floor  of  the  fourth  ventricle  by  numerous  deli- 
cate fibres,  which  converge  from  the  sides  of  the  median  fissnre 
toward  the  outer  angle  of  the  cavity  |  here  the  fibres  become  collected 
into  a  bundle,  which  winds  around  and  receives  a  few  fibres  from -the 
upper  extremity  of  the  restiform  body,  and  meeting  the  facial  just 
below  the  margin  of  the  Yarolian  bridge,  is  continued  along  ^tb  it, 
a  small  arterial  twig  intervening,  to  the  internal  auditory  meiitns 
upon  the  posterior  face  of  the  petrous  bone.  Within  the  meatus  it 
leaves  the  facial,  and,  dividing  into  two  branches,  is  distributed  upon 
the  parts  concerned  in  hearings  The  seventh  belongs  to  the  afferent 
class,  and  is  the  special  nerve  of  the  sense  of  hearing. 

EioHTH  Pair  (Pig.  196,  7).--The  eighth  or  facial  nerve  origi- 
nates from  the  upper  extremity  of  the  groove,  between  the  olivary 
and  restiform  bodies,  with  both  of  which  its  fibres  «re  said  to  be 
connected.  From  this  point  it  is  directed  forward  by  the  side  of  the 
preceding,  to  the  internal  auditory  meatus,  whence  it  ilescends 
through  the  stylo-mastoid  foramea  to  reaobthe  muscles  of  the  side 
of  the  face.  In  its  course,  it  sends  off  numerous  branqhea  hereafter 
,to  be  mentioned.  > 

Although  strictly  a  motor  or  efferent  nerve,  the  facial  wis  classed 
among  Bell's  respiratory  nerves,  both  on  account  of  its  origin,  and 
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itB  distributioii  to  muacles  irhioh  are  ta  some  extent  concerned  in 
respiration. 

Ninth  Papi  (Fig.  196, 8). — The  ninth  or  glosso-pbaryngeal  nerre 
originates  from^he  grooVe  between  the  oliyary  and  restiform  I>odie8, 
just  below  the  rootf  of  the  fadal,  and  its  fibres  are  continuous,  in  alt 
jMrobabilkyyiritfa  both  the  anterior  and  posterior  tracts  of  the  spinal 
cord.  Directed  ^oriiontally  outward,  it  tpaiyerses  the  jugular  fora- 
men lying  somewhat  in  front  of  the  two  succeeding,  descends  for- 
ward, being  situated  deep  in  the  upper  part  of  the  neck,  and  is  dia- 
tributed'to  the  mucous  membrane  and  muscles  of  the  pharynx  and 
base  of  the  tongue.  Its  fibres  belongs  in  all.  probability,  to  both  the 
motor  and  sensory  divisions. 

TsNTH  Paib  (Fig.  1^6,  8). — The  tenth  or.pneumogastrio  nerve 
(par  vagum,  nervu$  vagusjj  so  called  from  its  furnishing  branches 
to  the  lungs  and  stomadh,  originates  below  the  preceding,  by  a  series 
of  small  roots  from  the  bottom  of  the  grofove  separating  the  olivary 
end  restiform  bodies,  most  of  the  fibres  coming  from  the  latter  organ. 
Theee- rootlets  are  directed  outward,  and  converge  toward  the  jugular 
foramenn^  through  which  they  leave  the  cranium  in  the  form  of  a  flat- 
tened cord*'  It  occupies  the  same  sheath  with  the  eleventh  or  spinal 
acoesBoiy,  and  is  separated  from  the  glosso^pharyngeal  by  a  small  pro- 
cess of  the  dura  mater.  Having  emerged  at  the  base  of  the  skull,  it 
descends,  the  side  of  the  neck  in  the  common  sheath  of  the  internal 
and  primitive  carotid  arteries  and  jugular  vein  into  the  thorax, 
through  which  it  reaches  the  abdomen,  and  distributes^  branches  to 
the  pharynx,  larynx,  trachea,  lungs,  heart,  stomach,  and  several 
other  parts. 

Elwbnth  Paib  (Fig.  196,  8'').— The  eleventh  or  spinal  acces- 
sory nerve  is  enumefated  with  the  cranial  nerves,  but  originates 
from  the  spinal  cord^  as  low  as  the  third  or  fourth  cervical  vertebra. 
Its  origin  consists  of  a  series  of  delicate  roots  coming  from  the 
lateral  part  of  the  cord  just  in  front  of  the  posterior  roots  of  the 
spinal  nerves;  these  bend  forward  and  unite  to  form  a  medium-sized 
bindle,  which  enters  the  cavity  of  the  cranium  through  the  occipito- 
S|»nal  foramen,  and  then  turns  outward  toward  the  jugular  foramen, 
where  It  becomes  placed  in  the  same  sheath  with  the  pneumogastric. 
Leaving  the  skull  through  this  opening,  it  is  directed  outward  and 
backward  to  supply  some  of  the  muscles  on.  the  side  of  the  neck. 
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.  Twelve  Pair  (Fig.  196,  9). — The  twetfth,  called  ,|dao  the  hypo- 
glossal or  lingual  nerve,  arises  by  six  or  eight  slender  filaments  from 
the  groove  separating  the  pyramidal  and  olivary  bodies,  and  is 
therefore  upon  a  plane  anterior  to  the  ninth,  tenth,-^d  eleventh, 
and  in  a  line  with  the  anterior  >or  motor  roots  of  th^  spinal  nerves. 
From  its  origin  it  is  directed  outward  and  forwaid.  It  leases  the 
cranium,  through  the  anterior  condyloid  foramen,  tQ  b^  distribnted 
to  the  muscles  of  the  tongue^    Its  function  is  simidy  motory. 


THE  FACE. 

Both  sides  of  the  face  being  precisely  alike,  the  most  profitable 
mode  of  procedure  is  to  dissect  one'  side  for  tht  mvscles,  and  after- 
ward the  other  for  the  vessels  and  nerves. 


-t 


muscijBs  of  thb  face. 

m 
p  I 

\  ■  ■ 

The  muscles  of  the  face  compose  two  very  distinct  sets,  a  supers 
ficial,  and  a  deep  ;  thode  of  the  former  belong  to  the  three  apertures, 
the  mouth,  nose,  and  orbits  of  the  eyes,  add  have  each  bat  one  bony 
attachment ;  those  of  the  latter  are  intended  to  act  upon  the  lower 
jaw  for  the  purposes  of  masticition. 

The  superficial  set  comprises  the  orbicular  or  sphincter  muscle  of 
the  eye,  the  corrugator  of  tiie  eyelid,  th^  nasal  pyraoftidal,  the  naso** 
labial  elevator,  the  comprefiS(»r  of  the  nose,  the  smaller  and  greater 
zygomatic,  the  elevator  of  the  angle  of  the  mouth,  the  depressor  of 
the  superior  lip,  the  depressor  of  the  angle  of  the  mouthy  the  eleva- 
tor of  the  lower  lip,  the  orbicularis  oi  sphincter  of  the  mouth,'*'  and 
the' buccinator.  They  are  rentarkable  for  their  pale  color,  and  the 
free  admixture  of  adipose  substance  with  their  fibres. 

Dissection. — Make  a  median  incision,  involving  only  the  skin,  from  the 
top  of  the  forehead  to  the  point  of  the  chin,  and  from  the  middle  and  two 
exti*euiities  of  this  make  three  others,. the  superior  extending  to  a  level  with 
the  top  of  the  ear,  the  middle  to  the  external  auditory  meatus,  and  the  io- 
ferior  along  the  base  of  the  lower  jaw  to  its  angle.'  ]>i8sect  off  the  superior 
flap  first,  and  next  the  lower,,  taking  parttedar  oare  to  keep  the  edge  o^  the 
knife  as  close  to  the  under  sur&ce  of  the  skin  as  possible,  to  avoid  cottmg 
the  muscles  with  which  it  is  intimately  oonneoted.  Next,  .remove  the  adi- 
pose substance  with  the  knife  or  forceps,  or  both,  as  is  most  convenient. 

*  The  orbtoiUar  muscle  of  the  mouth  has  no  bony  aitachmenk 
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The  O&BICULAR  OB  BPHINCTEJEt  liU«GLB  Of  THB  BTBUD  {orbicuIariM 

palp^arumy  Fig.  208,  4)  is  a  thin  bat  exte^oBive  plane  of  muscular 
fibres,  surrounding  the  base  of  the  orbit,  and  extending  over  upon 
the  eyelids.  It  is  transversely  oval  in  shape,  and  continuous  at  its 
internal  extremity  with  a  small  fibrous  cord  called  the  ocular  tendon 
{tendo  octth),  which  arises  from  the  ascending  process  of  the 
superior  maxillary  bone,  passes  nearly  horixontally  outwarc^  and 
at  the  internal  angle  of  the  eyelids  bifuroates  to  be  ihserted  into 
their  tarsal  oartilagee.  The  muscular  fibres  may  be  considered  ae 
taking  their  origin  from  the  upper  edge,  of  this  tendon,  and  from 
the  internal  angular  process  of  the  frontal  t<iine.  Thence  they  pro- 
ceed in  a  curved  manner  across  the  upper  eyelid^  .ihe  a^jccent  part  ^ 
the,  frontal  bone,  a^lid  anterior  edge  of  ;the  temporal  aponeurosis, 
nearly  as  far  .as'  the  middle  of  the  temple,  where,  taming  upon  them- 
selves^  {hey  curve  inward  in  front  of  ihe  malar  and  superior  jaw- 
bones^ ajud  across  the  lower  lid,  to  be  inserted  into  .the  lower  edge 
of  the  tendon  and  inner  third  of  the  inferior  margin  of  the  orbit. 
The  muscle  is  covered  only  by  the  skin,  and  is  remarkable  for  being 
very  pale  and  indistinct  where  it  crosses  the  eyelids. 

Use. — To  close  the  eyelids  and  draw  down  the  brow,  which  it 
does  by  acting  from  its  tendinous  and  bony  attachment  as  a  fi:|ed 
point.     . 

The  ocular^  tendon  lies  directly  in  front  of  the  upper  portion  of 
the  lachrymal  sac,,  and  being  readily  felt  through  the  skin,  is  the 
guide  to  the  surgeon  when  it  becomes  necessary  to  lay  open  this 
cavity  for  the  purpose  of  discharging  accumulated  fluid,  or  pene* 
trating  the  nasal  duct. 

The  COBBUQATOB    or   CONTBACTOR    OF   THE    EYEBROW   {eorrUffOtOT 

Mupereilii)  is  a  small  and  often  indistinct  muscular  fascicle  situated 
beneath  the  inner,  portion  of  the  preceding  and  anterior  extremity 
of  the  occipito-frontal  muscle,  resting  upon  the  superciliary  ridge  of 
the  frontal  bone.  It  arises  from  the  internal  angular  process  of  the 
frontal  bone,  passes  upward  and  outward,  and  is  inserted  into  the 
skin  pf  the  middle  of  the  eyebrow,  blending  with  the  fibres  of  the 
muscles  by  which  it  is  covered. 
UflB. — To  draw  the  eyebrow  toward  the  root  of  the  nose,  as  in 

frowning. 

* 

The  NASAL  PYRAMIDAL  {pyramidaliB  na$if  Fig.  203,- 5). is  a  long, 
thin,  triangular  strip  of  muscle,  continued  down  from  the  inner  edge 


508 


DIBSBOTIORfl. 


Fig.  20S. 


of  the  ocoipito-irontd  npon  the  aide  of  the  bridge  of  the  nose,  where 
it  spreftda  out  into  ut  apoBenrosis,  which  ia  iurerted  into  the  qdge  of 
the  next  mnsole. '    ' 

Usi.' — To  rsise  the  skin  npon 
^e  flide  •£  -thb  i^ose,  and  to,  draw 
down  the  inner  end'of  the  eyebrow. 

The  SiBO-UXlAL  Xlbvator 
•(Uvator  foMt  tuptriorit  abtqtu 
.nan,  Fig.  208,  8),  also  -mall  uid 
-poatfy  defined,  arises  by  a  narrow 
extremity  from  near  the  en  j  of  the 
nasi^  process  oi  the  njpper  jaw,  pai 
the'adjaoent  pai^  of  the  lo^er  ed^ 
»f  the  orbit;  It  becomes  broader 
as  it' descends,  and  is  inserted  into 
the  pide  of  the  nostril  and  opper 
lip.         .    ' 

UsK. — T6  'elevate  Ae  lip'and 

wrOonoftb.      ,.,         ..  ^   .,  * 

Mclpii-]  pop-  dilate  toe  nostnl. 

i.P»][|ebnliiiUnctai,       _       . 


ajsd  twinr  at  t&e  lidL  b.  HM^i  p^tudIiIb].  4 
Svf  eompTHHirl  T-  SpUnrtcr  of  tbe  moath. 
B.  Nmo-UUiI  clanbrn  9.  PKrpcrdcrntn'Df  the 
uppvUp,  to.  SXUJLlJffOtJU 
lutic  13.  DepnMUT  sT  the  lovn  U^  IS.  S*. 
pnHDT  of  tlM  avil*  or  til*  nonih.  14.  Elanfct 
of  tb«  1oir«r  Up.    Ifi.  Sop^rflcUl  porilon  of  tbe 


The    IfASAL    COHPHBSSOB    {cOm- 
pr'ettor    na>t,    tritmgviarii  .^n««i, 

preceding,  and  ia  very  thin,  small, 
.aiut  triangular.  It  originates  by  a 
narrow  extremity  from  the  canine 
fossa,  spreads  out  grer  the  side  of 
the  noBtrQ,  and  is  inserted  by  a 
thin  -aponeurosis  into  tbe  middle 
line  of  the  nose..   ' 

UsBl — To  compress  the  nostril 
when  widely  dilated,  and  to  assist  in  dilating  i£  when  mnoh  com- 
pressed. 

The  SMALL  ziaoMATlc  [zygomatieu*  minor.  Kg.  208,  10)  -when 
present,  which  is  by  no  msafis  always  the  case^  is  a  slender  muscu- 
lar bundle,  arising  from  the  upper  part  of  the  malar  bone,  and  in- 
serted into  the  upper  lip  near  its  angle. 

Use. — To  elevate  the  lip. 


roali  which  cOD««]A  tt»  t«jiipLnml  munde-  21. 
RclTKlor  of  the  ax.  22,  Anterior  beK;  of  th« 
<Ugu1dpi-tbe  t^odon  Lj  rma  purioff  tiirougb  the 
loop  fcrKwdbj  the  »rTl<»l  fuda.  23.  Slyl&hjold 
BUHle.  24.  Hllo-lijgU  mud*.  2S.  BOraiMUi. 
UUmiurle.  26.  nE4Hfputgrthe  tniiulut-4b* 
bbkI*  IMnan  It  ud  Wittbt  qihidu. 
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The  GB^T  ZTOOMATio  {gygom0ticu9  fMJor^  Fig*  203, 11)^  lomg 
and  cytindrical,  arises  from  the  low^r  part  of  the  malar  bone  ex- 
ternally to  thb  preceding^  del8cendl»  forward  and  inward,  and  ia  in- 
serted into  the  angle  .of  the.  mffnth.  It  is  partly  covered  above  by 
the  orbicular  muscle  of  the  eye,  and  lies  upon  the  buccinator  and 
masseter. 

Ubb. — To  draw  the  corz^er  of  the  inouth  upward  and  outward,  as 
in  laughing.  . 


•  V 


The'nvYAXOR  of  thb  vp^br  ijp.(2eMi<or^7a£tt  wpmiorU^  Fig. 
208,  9),  broady  thm,  and  quadraii|(^r,  arises  from  the  inner  half 
of^the  lower,  margin  of  the  prbi^  and  is  insi^rted  into  the  skin  oi 
the  upper  lip  at  a  little  distance  from  the  angle.  It  is  covered  above 
by  the  orbicular  musole  and  tjhe  -zygomatic  vessels,  and  a  li^ge  quan- 
tity* of  fat^  and  covers  the  branches  of  tl^e  infra-orbital  vessels  and 
nerves  as  thiey  emerge  at  the  infra-orbitfd  foramen. 

UsB. — To  elevate  the  npper  lip. 

The  DVFliESSOR  OF.inB  UPPER  LIP  {cUpresior  labii  9uperuni9  aim- 
que  iuim),  very  small,. may  be  seeuiby  ^verting  th^  lip  and  removing 
the  mucous  membrane  by  the  side  of  the  frsAum.  It  arises  from 
the  myrtiform  fossa  above  the  in<^ifior  and  canine  teeth,  ascends,  and 
is  inserted  into  the  skin  of  the  upper  lip  and-  cartilage  of  the  nose. 
It  is  covered  by  the  elevator  and  orbiciUar  muscles. 

Usc-^To^aw  down,  the  upper  lip  and  press  it  against  the  teeth. 

The  DBfRESSOR  OF  THB  ANGLE  OF  THB  MOUTH  (triangularis  cris^ 
Fig.  203, 18),  fiat  and  triangular,  arises  broad- from  the  lower  border 
and  oblique  line  of  the  inferior  maxilla,  and,  becoming  narrow  as  it 
ascenda,  is  inserted  into  the  angle  of •  the  mouth,  blending  ifith  the 
fibres  of  the  orbicular  muscle. 

Use, — To  draw  the  angle  of  the  mouth  down. 

The  DEPRESSOR  OF  THB  INFERIOR  LIP  (quadrotus  mentis  Fig.  208, 
12)  is  quadrilateral,  and  situated  upon  the  inner  side  of  the  preceding. 
It  arises  from  the  lower  jaw  just  above  its  base  near  the  ^mphysis, 
ascends,  its  innermost  fibres  decussating  with  those  of  the  opposite 
side,  and  is  inserted  into  the  skin  of  the  lower  lip.  It  is  covered 
only  by  the  skin,  and  lies  upon  the  orbicular  muscle^  and  the  mental 
vessels  and  nerves. 

Use. — To  depress  the  under  lip. 
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The  ELEVATOR  OF  THE  LOWER  Liv  {levtitoT  IMt  tfifert&rut)  is  small 
and  conoidaU  and  maj  be  seen  bj  evertiD^  the  lip  and  rettioving  the 

mucous  membrane  n^ar  the  fraenum.     It  arises  from  the  alyeolar 

« 

processes  of  the  incisor  teeth  bj  its  pointed  extremitj,  and,  becom- 
ing expanded  as  it  descends,  is  inserted  into  the  skin  of  the  chin. 
Use. — To  draw  up  the  lower  lip  and  skin  of  the  ohin. 

The  ORBICULAR  or  SPHINCTER  MUSCLE  OF  THE  MOUTH  {orhioulorii 

oriSy  Fig.  208,  7)  consists  of  two  curved  planes  of  fibres  correspond- 
ing to  the  upper  and  lower  Hps,  their  conoaritieS  presenting  toward 
each  other,  and  their  extremities  decussatifig  at  the  aiigletf  of  the 
mouth.  Considered  as  one  muscle,  it  is  of  an.  elliptidkl  form, 
situated  between  the  skin  and  mucotis  membrane.  Its  internal  edge 
corresponds  to  the  margins  of  the  lips,  and  its  external  is  blended 
with  the  various  nruscles  which  here  have  their  insertion. 

Use. — To  approximate  the  lips,  and  to  assist  in  the  various  modi- 
fications of  this  action  of  which  these  organs  are  capable. 

Ttie  BUCCINATOR  (Fig.  208,  18)'  is  a  broad,  thin,  irregularly 
quadrilateral  la j^r  of  fibres,  situated  in  the  cheek  or  laterikl  wall  of 
the  oavity  of  the  mouth.  .  Its  superior  margin  is  attached  along  the 
alveolar  arch  of  the  upper  jaw,  as  far  forward  as  the  first  molar 
tooth;  its  inferior  to  the  corresponding  part  of  the  lower  jaw,  and 
its  posterior  or  external  to  the  intermaxillary  ligament.*  From 
these  points  the  fibres  pass  horizontally  forward,  and  are  inserted 
into  the  orbicular  muscle  at  the  angle  of  the  mouth ;  just  before 
reaching  their  insertion  a  decussation  tiikes  place,  the  uppermost 
fibres  turn  downward  to  the  lower  lip,  and  the  lowermost  upward  to 
the  superior,  the  former  being  apparently  continuous  with  the  in- 
ferior plane  of  the  orbicular  muscle,  and  the  latter  with  the  superior. 
It  is  overlapped  behind  by  the  masseter  muscle  and  ramus  of  the 
lower  jaw,  and  more  anteriorly  by  the  two  zygomatic  muscles  ;  it  is 
lined  internally  by  the  mucous  membrane  of  the  mouth,  and  is  per- 
forated behind  by  the  duct  of  the  parotid  gland. 

Use. — To  draw  the  angles  of  the  mouth  outward,  and  when  the 
cheeks  are  expanded,  to  bring  them  back  again  to  their  natural  posi- 
tion ;  it  is,  therefore,  the  principal  muscle  concerned  in  blowing.  It 
also  assists  very  materially  in  pressing  the  food  from  one  part  of  the 

*  This  18  a  w611-defined  teadiDOus  arch,  stretched  from  the  pteiygoid  proeeM 
of  the  sphenoid  to  the  coronoid  process  of  the  inferior  maxjUa. 
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moHth  to  'thi  other^  and  particularly  in  dislodging  it  from  between 
the  gnma  and  cheek. 


The  anperficial  mnaoleB  of  the  face,  with  the  exception  of  the 
tendinoils  portion  of  theorWnlar  muBcle  of  the  eye,  which  is  the 
guide  to  the  operation  for  opening  the  lachrymal  sac^  are  of  little 
of  iio  aurgical  importance,  bttrfn  a  iphyaiological  point  of  view,'  they 
are  among  the  most  interesting  in  the  body.  The  next  group,  com- 
prtUng  ^e  mMS^ter.,  temporal,^  and  two  pt.erygoid8,  are  the  principal 
muscles  of  n^astication. 


\ 


The  MASSETKR  MI7SCLS  (Fig.  203,  15-i^nd  16)  is  short,  thick, 
qiladrilatenil,*and  situated  upon  the  outer,  surface  of  .the  ramus  of 
the  loiter  Jaw/  It  originates  by  fleshy  and  short  tendinous  fibres 
from  the  lower  edge  of  the  zygomatic  arch,  and  is  inserted  into  the 
rough  surface,  upcm  the  outer  aspect  of  the  angle  of  Ae  lower  jaw. 
The  superficial  fibres  (15)  are  directed  downward  and  alightly  back- 
ward, but  the  dee|>-seated  (16)  are  nearly  vertical,  as  may  be  readily 
seen  by  dissecting  off  the  former. ,      - 

Relaiiohb. — It  iff  orerlappeJ'by  the*  parotid  gland,  orbicular  mus- 
cle of  the  eye,  and  great  zygomatic,  and  i^  crossed  tranevwsely  by 
the  duct  of  .the  parotid  gland  (duct  of  Steno),  the  transverse  artery 
of  the  face,  and  the  branches  of  the  facial  nerve. 

ActioN. — The  superficial  portion  of  the  muscle  elevates  the  lower 
jaw,  and  throws  it  fiomewhat  forward ;  the  deep-seated  draws  it  di- 
rectly upward,  and  when  the  muscle  of  only  one  side  is  brought  into 
action,  the  jaw  is  carried  slightly  to  the  corresponding  side,  produc- 
ing a  kind  of  grinding  motion. 

DissECTioNr. — ^Remove  the  skin  from  the  dido  of  the  head  above  the 
sygoma,  and  the  iSmporal  aponeurosis  will  be  brought  into  view. 

■ 

The  temporal  aponetirosii  or  foieta  (Fig.  208,  20)  is  a  dense, 
strong,  fibrous  membrane,  covering  in  the  temporal  muscle,  and 
kttacbed  above  to  the  semilsircular  ridge  upon  the  side  of  the  cranium, 
and  below,  to  the  superior  margin  of  the  lygomatic  arch  and  malar 
bone.  In  the  latter  situation  it  consists  of  two  laminse,  inclosing  a 
small  quantity  of  adipose  tissue,  and  a  few  bloodvessels.  It  is  over- 
lapped above  by  the  tendinous  expansion  of  the  occipito- frontal  muscle, 
crossed  by  the  superficial  temporal  vessels  and  nerves^  and  has  rest- 
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ing  upon  it  the  elevator  (19)  and  retraotor  (17)  noieUa  of  the 
aoricalsr  cartilage.  Its  iateroal  surface  is  in  contact  with  the 
muscle,  and  gives  cu-igin  above  to,  manj  of  its  fibres. 

DiflsECrtON. — Cut  away  the  apoaeurOBiH  and  detach  the  anperior  eztremitj 
of  the  mnaseter,  and  the  teiii{>oral  moicle  will  be  almost  entirely  broaght  iato 
view ;  in  order  properly  to  expose  Ha  lower  portioa,  the  aygoma  maat  be  re- 
moved. 

The  TEitFOSAL  MUBCLs,  large,  fla^  and  fan-shaped,  arises  from 
the  under  surface  of  the  temporal  '^poneuroais,  from  tbe  semirarcnlu 
ridge  on  the  temporal  and  frontal  bones,  an&lftom  the  whole  siirface 
of  the  temporal  fwsa.      From   these 
**  ^^-  points  the  Bbres  converge  downward  to 

~  form  a  thibk  fleshy  mass,  which,  passing 

beneath  the  ijgonatic  arch^  is  inserted 
by  strong  tendinons  fibres  into  the  two 
.  surfaces  and  edged  of  the  OMonoid  pro- 
cess of. the  lower  jaw.    'It  is  oovered  hj 
the  temporal  Jasteia,  j^goma,  and  upper 
extrenjit;  of  the  masseter  muscle  ^  in- 
ternally, it  ia  in  relatiod  with  the  tem- 
poral fossa,  external  pterygoid  muscle, 
internal    maxillary  artery,   and    deep 
b^toTK.,.  1.  tb.qd>acUorietn<fUM    tompOTal  VOBsels. 
attnii  rtwjBoKi  ffliiKiB.  s.  lu  pirrr-        AcTioiT.— Simplyto  elf  vbIo  tha  lower 

gstd  i>r\g\ii.     3.  The  Intaml  pteincM      ,  '  •  ' 

miuck.  jaw. 

DlssKTTioN. — ^Remove  the  temporal  and  masseter  masclea,  and  taw  out  tha 
sygonia,  oortHioid  procesB,  and  anterior  two-thirds  of  the  ramna  of  the  lower 
jaw,  and  a  view  of  the  twu  pterygoid  musoleH,  like  that  represented  is  the 
above  figure,  will  be  ob^inea. 

The  itriBayAL  ptbstqoid  HUSCLB  is  thick  and  irregularly  triangu- 
lar, and  situated  deep  in  the-  zygomatic  fossa  along  ^le  inner  face  of 
the  ramus  of  the  jaw.  It  arises  from  the  inner  side  of  the  extwnal 
pterygoid  plate,  pterygoid  forisa,  and  pyramidal  pwtion  of  tbe  palate 
bone,  descends  obliquely  backward  and  oatward,  and  is  inserted  into 
the  inner  fa<)e  of  the  angle  of  the  lower  jaw,'  and  tbe  rough  Hnrface  im- 
mediately above.  It  is  in  relation  tntemaf^-with  the  tensor  mnscts 
of  the  palate  and  with  the  pharynx,  a,  quantity  of  cellulo-adipose  tissue 
interveniog ;  and  extemaUg  with  th%  ramus  of  tbe  jaw,  from  which  it 
is  partly  sepuated  by  the  dental  and  lingnal  nervea,  inTerior  dental 
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Towela,  rad  internal  latend  ligament  of  the  temporo^mazillarj  arti- 
oolation. 

TJbe. — To  elevate  the  lower  jaw,  and,  the  nrascle  of  only  one  side 
acting,  to  carry  it  toward  the  opposite  side,  producing  a  true  grind- 
ing motion. 

The  BXTBBKAL  PTBBTGOID  MUSCLE  is  Smaller  and  shorter  than  the 
preceding,  and  irregularlj  conoidal  in  shape.  It  originates  by  its 
larger  extremity  from  the  ont  A'ace  of  the  external  pterygoid  plate, 
from  the  ridge  that  separates  the.  zygomatic  and  temporal  fossa,  and 
from  the  tuberosity  of  £he  superior  maxilla ;  from  these  points  the 
fibres  converge  outwafd  and  backward,  and  are  inserted  into  the  an- 
terior and  internal,  parts  of  the  neck  of  the  lo^er  jaw,  and  into  the 
interarticular  cartilage  pf  the  temporo-maxillary  joint,  and  its  in- 
ferior synovial  membrane.  lit  js  in  relatipn,  externally,  with  the 
ramus  of  the  jaw,  temporal  muscl^'  and  internal  maxillary  artery ; 
internally,  with  the  internal  pterygoid  musde^ 

Use. — To  carry  the  jaw  forward,  and,  one  mtiscle  acting  toward 
the  opposite  side,  to  keep  the  interarticular  cartilage  upon  the  sur- 
face of  the  condyle,  and  to  draw  the  loose  synovial  membrane  from 
between  the  two  that  it  may  not  be  pinched. 


VESSELS  AND  NERVES  OF' THE  FACE. 

The  NlBRVES  of  the  exterior  of  the  face  are  branches  of  the 
facial,  and  the  fifth  or  trigeminal.  The  former  make  their  appear- 
ance from  behind  the  masseter  muscle  just  below  the  ear,  and  the 
latter  from  the  supra-orbital,  infra*orbital,  and  sub-mental  foramina. 
A  previous  examination  of  Fig.  205,  showing  their  position,  will  aid 
the  student  in  making  the  proper  dissections. 

XhssionoN.^The  skin  should  be  carefully  removed,  as  it  was  upon  the 
other  sid^.  and  the  main  branches  of  the  nerves  sought  for  and  traced  to 
theSr  small  subdivisions,  taking  care  at  the  same  time  not  to  cut  away  the 
higor  bloodvessds.  * 

The  FACLAL  NERVE  (Fig.  205)  leaves  the  cranial  cavity  through 
the  internal  auditory  foramen,  and,,  emerging  at  the  stylo-mastoid 
foramen,  bends  forward  over  the  external  carotid  artery,  and  .passes 
through  the  parotid  gland  to  the  side  of  the  face.  Before  reaching 
the  latter  situatipn  it  gives  ofi*  quite  a  number  of  important  branches, 
which  need  not  be  mentioned  here,  and  in  the  substance  of  the 
88 
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parotid  divides  iato  two  main  pordonB,  a  BUperior,  or  temporo-fkciil, 
and  an  inferior,  or  cervico-facial.  The  temporo-facial,  the  larger  of 
the  tiro,  arches  upward  and  forward,  and  divideB  into  three  Beta  of 


Fig.  205. 


B  nrrlal  vleiuf.    1.  n»  ItaiiJ  « 
uof  ti»  iQwttJaw;  Uwpa 
dlftlnotly.     2.  Til*  poitariar  vurie 
HT  tfai  orlitia  of  thLi  brnulL    t,  T 

Lai,«HBnnnlaaiw«Hh<8)tli<iiiaitalIinTa.    9.  ftii.lHi>ihl 
•upRfldil  cHriul  oanB,  kDd  fDnniiif  «  plain  (II)  snr  lk> 

of  the  OiH.  snd  itirtr  Iqapaf  flmunimlntlaiu.  cDnMilon  tlH  pea  •nnrlnna.  19;  Ths  larRi  ■■Btalw 
auTD,  ostaftfacUHiuUBgbnocliuaftbsDerTiul  pImM,  13.  TbtunaU  mHpUU,  msniUiig  >)a^  IM 
pcnttrtor  IsrJsF  of  Urn  etrrnivDiHliM  raoKte,  14.  Th*  tapurfidt]  uil  iltajHtaKandlng  InuidH*  of  Ikt 
oarfcul  plMU.  16.  Ku  ipiD*!  wnwrr  ooire,  gHog  off  ■  br»iith  tn  tin  riUnial  nikn  of  (Iw  In. 
pMiiu  miucli!.    Id.  T1i«  Ui^a  OKiplt^  nctic,  (lie  pMlurkir  bnDcti  of  tlie  iBdiDil  eantal  utnt. 

branches;  one  set  Crosses  over  the  zygomatic  arch  to  be  distributed 
to  the  temporal  and  occi  pi  to -frontal  muscles;  another  spreads  out 
upon  the  forehead,  supplying  the  corrugator  and  parts  of  the  orbi- 
cular and  occipito-frontal  muscles ;  and  a  third,  formed  by  the  6ub- 
division  of  one  or  two  considerable  branches  that  cross  the  masoeter 
muscle  in  company  with  the  duct  of  Stenon,  is  distributed  to  the 
lower  half  of  the  orbicukr  muscle  of  the  eye,  the  muscles  of  the  nose, 
and  of  ibe  upper  lip,  forming  a  beautiful  plexus  with  the  infra-orbital 
branches  of  the  fifth  pair.  The  cervico-facial  divides  into  three  or 
four  branches  jast  as  it  leaves  the  parotid  gland,  which,  crossing  the 
lower  part  of  the  ninsseter  muscle,  are  distributed  to  the  muscles  of 


m 
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the  lower  part  of  tlfe  face,  a  few  filaments  (cervical  branches)  de- 
scending to  the  npper  part  of  the  neck. 

The  branches  of  the  fifth  09  trifacial  nbrve  are  the  supra* 
orbital,  infra-orbital,  and  mental,  and  should  be  sought  for  where 
they  emerge  from  their  respective  foramina  ^Fig.  205),  and  care- 
fully dissected  to  their  small  subdivisions.  The  hipra-orbitaly  or 
frontal  nerve  (4),  derived  from  the  first  branch  of  the  fifth,  is  double, 
one  main  trunk  traversing  ifte  supra-orlntal  notch,  and  the  other 
passing  over  the  inai;gin  of  the  orbit  near  its  middle.  From  these 
two  trunks  branches  are  distributed  to  the  upper  eyeHd,  and  to  the 
skin  and  periosteum  of  the  forehead  and  top  of  the  head.  The 
mfra-ariitat {6)  is  the  terminal  branch^ of  the  second,  or  sup^or 
maxillary  division  of  the^lfth. ,  It  emerges  at  the  infra-orbftal  fora- 
men, and  immediately  expands  into  a  great*  number  of  filaments,,  a 
few  of  whiph  ascend  to  the  skin  and  mucous  membrane  of  the  lower 
eyelid,  but  most  of  them  descend  divergingly  to  the  s^in  of  the  side 
of  the  nose  and  upper  lip,  forming,  h  beautiful  plexus  with  the 
branches  of  the  facial.  The  mental  nerve  (8)  is  derived  from  the 
inferior  dental,  which  is  one  of  rthe  main  divisions  of  the  itiferior 
maxillary,  or  third  branch  of  the  fifth. pair.  Jt  makes  its  appear- 
ance at  the  mental  foramen,  and  immediately  divides  into  diverging 
filaments  that  are  distributed  to  the  skin  and  mucous  membrane  of 
the  lower  lip.  \ 

The  ARTERIES  that  supply  the  superficial  parts  of  the  face  and 
side  of  the  head  are  the  temporal,  facial,  supra-orbit&I,  infra-orbital, 
and  mental. 

The  TEMPORAL  ABTER7  (Fig.  208,  24)  is  one  of  the  terminal  diri- 
sions  of  the  external  carotid,  and  is-u  vessel  of  considerable  size. 
Commencing' in  the  substance  of  the  parotid  gland,  it  ascends  over 
the  posterior  root  of  the  zygoma,  about  an  inch  and  )a  half  or  two 
inches  ajbove  which  it  divides  into  the  anterior  and  posterior  tem- 
poral branches.  In  the  first  part  of  its  course  it  is  jdeeply  seated 
behind  the  condyle  of  the  lower  jaw,  but,  ascending  over  the  root  of 
the  zygoma,  it  becomes  subcutaneoas,  and  liere  its  pulsations  may  be 
felt  and  the  vessel  readily  compressed.  In  the  substsdice  of  the 
gland  it  gives  off  several  small  branches  to  the  external  ear  (auri- 
cular branches) ;  and  one,  called  the  tfansverse  facial  (Fig.  208,  28), 
crosses  the  masseter  muscle  in  company  with  the  Stenonian  duct 
from  the  parotid  gland,  and  sends  twigs  to  the  gland,  muscle. 
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and  superjacent  skin.  Jnat  aboye  the  sygomalt  sende  eff  Ihe  mid- 
dle j  or  deep  temporal  (25),  which  perforates  the  temporal  apoBearoeb 
and  muscle  to  gain  the  superficial  gcoove  upon  the  squamous  portion 
of  the  temporal  ^onci  along'  irhich  ifc  divides  into  smaller  twigs 
for  the  musde  and  nreighboring  periosteum^  Another  braooh  (or- 
bital) is  also  sometimes  giyen  off,,  near  this  same  point,  to  the  parts 
about  the  eyebrow.  The  afUeriar  temporal  (Fig.  208,  84),  the 
smaller  of  the  two  terminal  diYisions,  ascends  forward  beneath  die 
skin  to  the  forehead,  whence  it  bends  .baokwigrd  to  the  top  of  the 
head,  supplying  all  the  adjacent  parts,  especially  the-scalp  and  perios- 
teum. It  is  this  Tcssel  that  is  sometimes  divided  for  the  abatraotion 
of  blood.  The  largest  of  the  branches  of  the  anterior  temporal  is 
sometimes  called  the  mUUBe  temporal  (fig.  208,  85)'.  The  posterior 
temporal  (Fig.  268,  86)  pasfes  tortuously  upward  and  backward  be- 
tween the  skin  and  temporal  aponeurous,  and  literally  covers  the 
side  and  top  of  the  head  jrith  its  ramifications.  So  freely  do  these 
two  vessels  anastomose  with  each  other, '.^th  thebr  opposite  fellows,' 
and  with  the  supra-orbital  and  occipital  arteries,  that  when  cut  by 
accident  or  otherwise,  and  it  becomes  necessary  to  use  the  ligature, 
both  of  the  cut  ends  have  often  to  be  secured  before  the  bleeding 

can  be  arrested.. 

-  •  ■ 

'  The  FACIAL  ABTBRT,  or  EXTERNAL  MAXILLART,  also  a  branch  of 
the  external  carotid,  makes  its  appearance  upon  the  face  over  the 
base  of  the  lower  jaw,  just  at  the  anterior  inferior  comer  of  the 
masseter  muscle.  From  this  point  it  ascends  obliquely,  in  a  re- 
markably tortuous  manner,  toward  the  inner  angle  of  the  eye,;  send- 
ing off  bjanehes  to  the  lips,  side  of  the  nose,  buccinator,  masseter, 
and  orbicular  muscles,  and  te  the  superjacent  skin.  The  two 
branches  to  the  Ups  are  denominated  the  puperipr.  and  inferior  eorO' 
nary  J  or  labial  (8,  9);  they  ar^  the  largest  of  the  divisions,,  and 
ramify  in  a  zigzag  manner,  ai^tom9si]}g  freely  %ith  tb^ir  opposite 
fellows.  The  superior  furnishes  a  branch  to  the  septum  of  the  nose. 
Arrived  near  the  inner  canthus*.  of  the  eye,  the  taisin  trunk  of  the 
artery,  very  much  reduced  in  size,  terminates  by  anastomosing  with 
the  infra  and  supra-orbital  arterieH. 

Accompanying  the  facial  artery  is  the  facial  vetfi,  which,  foDow- 
ing  the  same  course  in  an  opposite  direction,  teitninates  in  the 
internal  jugular,  as  will  be  seen  hereafter. 

The  SUPRA-ORBIIAL  ARTERY,  the  Isst  division  of  the  ophthalipic.^ 

*  A  branch  of  the  interfaal  csrotid. 
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18  not  a  yessel  of  any  great  size.  It  'emerges  at  the  snpra-orbitdl 
notch,  and  immediately  divides  into  a  great  number  of  twigs,  that 
are  distributed  to  the  eyelid,  orbicular,  and  occipito-frontal  muscles, 
anastomosing  with  the  anterior  temporal.  The  iftfra-orbitalj  a 
branch  of  the  internal  maxillary,*  and,  like  the  preceding,  of  small 
size,  makes  its  appearance  at  the  infra-orbital  foramen,  haying  tra- 
Tersed  the  grooye  and  canal  in  ebmpany  with  the  nenre  of  the  same 
name,  and  divides  into  numerous  sqiall  palpebral,  muscular,  perios- 
teal, alveolar,  and  cutaneous  jhHgSy'yhloh  aii^iMtomose  with  the  fadial 
and  transverse  arteries  upon  -tbe  fttKDt  Kilt^t 'apperjkw. 

The  deep  parts  of  the  face  are.  jnfp|^lied.1)y  the  internal  maxillary 
artery  J  which,  liowever,  is  more  eonvj^aiei^tly  dissected  in  connection 
with  the  cervical  branches '6f  the  extlsmal^carotid* 


r .. 


.  •  •  • 

One  side  of  the  neck  Aould  be  dissected  with  special  reference  to 
the  muscles,  and  the  oth^r  ^o  the.  vessels  and  nerves. 


MUSCLB6  OF  THE  N^E. 

Dineett(m,-^Y<xt  this  dissection  the  left  side  of  the  neck  is  preferable  to 
the  r^t,  and' in  order  to  place  the  subject  in  the  most  conyenient  position, 
draw  the  head  to  the  end  of  the  table,  place  a  block  under  the  shoulders, 
so  as  to  put  the  neck  on  the  stretch,  turn  the  face  a  little  to^  the  right  side, 
and  fasten  it  iu  this '  position  by  means  of  books.  Next,  carry  an  incision 
along  the  median  line,  from  the  under  part  of  the  chin  to  the  top  of  the 
sternum;  another  from  the  latter  point  along  the  anterior  margin  c^  the 
olavicle  to  within  an  inch  or  two  of  the  acromion;  and  a  third  (if  this  has 
not  already  been  made  in  the  dissection  of  the  face)  along  the  base  of  the 
lower  jaw,  and  immediately  beneath  the  ear  to  the  mastoid  process  •  of  the 
temporal  bone.  This  done,  let  the  student  examine  the  annexed  figure  in 
order  to  ascertain  the  position  of  the  first  musele  to  be  encountered,  namely, 
the  platyama;  and  then,  placing  himself  at  the  end  of  the  table,  commence 
at  the  lower  anterior  angle  of  the  flap,  and  turn  it  entirely  back,  carryibg  the 
cutting  edge  of  the  scalpel  close  to  the  under  surfiice  of  the  skin,  and  in  the 
direction  of  the  fibres  of  the  above-mentioned  musck.  If  the  dissection  is 
yery  close,  a  thin  fascia  will  be  left  upon  the  surface  of  the  muscle,  but  in 
general  it  is  better  to  remove  this  along  with  the  skin. 

The  PLATTSMA  MUSCLE  {platjfsma  fnydide$y  Fig.  206),  the  only 
rtrictly  cutaneous  muscle  in  the  human  body,  is  a  large,  thin,  quad- 

*  One  of  the  terminal  divisions  of  the  external  carotid. 
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rangular  layer  of  pale  fleshy  fibres,  sitiutted  oblkjuely  npon  tbo  aide  of 
the  neck,  ami  extending  from  over  the  shoulder  and  upper  part  of  the 


thorax  to  the  lower  anterior  part  of  the  fnce.  Its  lower  extremity, 
commonly  called  its  origin,  b  blended  with  the  subcutaneous  areolar 
tissue.  Above,  it  ta  generally  dispoaed  as  (bllowa  :  The  anterior  fihra 
intersect  those  of  the  opposite  side,  just  below  the  chin,  the  middle 
have  an  imperfect  attachment  to  the  lower  jaw,  and  thepogterior  are 
continued  upon  the  face  in  front  of  the  ear,  and  thence  to  the  angle 
of  the  mouth,  constituting  what  was  formerly  called  tlie  laaghing 
miifcle  of  Santorinut.  The  platysma  is  often  but  poorly  developed, 
but  never  entirely  wanting. 

Use. — To  wrinkle  the  akin  of  the  neck,  to  assist  very  slightly  in 
depressing  the  lower  jaw,  and  by  its  posterior  fibres  to  draw  the 
angle  of  the  month  outward  and  upward. 

DissGOTiON. — Divide  tb^  platyema  along  the  olavicle  and  turn  it  upward, 
taking  care  not  to  disturb  the  subjacent  fascia. 

The  superficial  laytr  of  the  cervical  fa$cia  covers  the  whole  of  the 
anterior  and  lateral  regions  of  the  neck,  extending  from  the  lower 
jav  and  mastoid  process  above,  to  the  sternum  and  clavicle  below, 
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and  from  ike  median  line  in  front,  where  it  forms  a  kind  of  raph^ 
to  the  nape  of  the  neckr  behind.  Superiorly,  and  more  especially 
behind  the  angle  of  the  jaw,  it  is  very  thick  and  strong,  and  in  this 
situation  deseryes  rather  to  be  called  an  aponeurosis.  It  unites 
with  the  deep  layer  to  form  sheaths  for  the  seyeral  subjacent  cer- 
vical muscles,  and  from  the  lower  part  of  the  neck  may  be  traced 
over  the  clavicle  to  become  continuous,  with  the  superficial  fascia  of 
the  thonut. 

DissEcnoN. — Commence,At  tfia  median  line  and  turn  the  stiperficial  fascia 
back  in  one  continuous  lajr)Br^  so"a8^ta;6xpoee  thd  stemo-bjoid  and  stemo- 
maatoid  muscles.  In  dojng  'this  A  small  vein,  sailed  the  external  jugular ^ 
will  be  observed  extending  frosa  beiiqatb  ^he  angle  of  the  lower  jaw  to  the 
lower  part  of  this  neoki  hehhid  thj^  jAiddle  of  the  clavicle,  crossing  the  sterno- 
mastoid  muiaole.  The  iiaoeiiding  oevyiioaf  nerves  will  also  be  seen  upon  the 
Bor&ce  of  the  muscle  aboVej'biifaa  th^'will  be  more  particularly  noticed 
in  the  dissection  of  the  othei  ipde  of  ^t^  neck,  tl^ey  may  be  here  removed 
with  the  fiucia.  .      .'*''.• 

The  8T]lRKO-€LBlDo-lCAJBtoii>'  MUSCLsi''  (Fig.  2Q7),  the  longest  and 
largest  muscle  <of' the  anterior,  and  laterar  cervical  regions,  extends 
obliquely  across  the  n0ck  from  b^low  a[ndia  frbnt^  upward  and  back- 
ward, to  the  side  of  the  head  behind  the  ear.  Ijt  arises  from  the 
anterior  edge  of  the  upper  extremity  of  the  sternum,  where  it  almost 
touches  its  fellow' of  the  opposite  side,  and  from  the  upper  edge  of 
the  sternal  third  of  the  clavicle,  and  is  inserted  into  the  outer  siqr- 
face  of  the  mastoid  process  of  the  temporal  bone^and  the  adjacent 
third  of  the  superior  semicircular  line  of  the  occiput.  Its  lower  ex- 
tremity or  origin  consists  of  a  separate  clavicular  and  a  sternal  head 
or  slip,  the  former  composed  of  fleshy  tind  tendinous  fibres  spread 
'along  the  clavicle  to  a  variable  extent,  and  the  latter  of  a, well- 
defined  flat  tenc^on.  The  two  divisions  ascend,  the  clavicular  porr 
tion  almost  vertically,  and  the  sternal  obliquely  backward,  and 
unite  generally  about  two  or  three  inches  above  their  origin,  but 
they  not  unfrequently  remain  separate  for  a  much  longer  distance, 
although  lying  side  by  side,  and  held  together  by  areolar  tissue. 
The  variable  ^extent  to  which  the  clavicular  portion  is  attached 
along  the  clavicle  in  different  individuals,  occupying,  as  it  sometimes 
does,  nearly  one-half,  and  in  others  not  more  than  one-fourth  of  the 
length  'of  the  bone-,  is  a  fact  of  no  little  interest  in  reference  to  the 
operation  of  ligating  the  subclavian  artery. 

Relations. — The  sterno-mastoid  is  (|ovcred  by  the  superficial 

*  Sometimes  called,  for  the  sake  of  abbreviation,  "  stemo-mastoid.'' 
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layer  of  the  cervical  fascia,  which,  as  before  mentioned,  is  exceed-  ' 
ingly  dense  and  firm  above  ;   it  is  crossed  by  the  external  jugular 
vein,  and  by  the  ascending  branches  of  the  cervical  plexus  of  oenes 
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ftnd  platysma  muscle.     Its  deiep  relations  are  numerous,  and  will  l>e 
hereafter  mentioned. 

Action. — To  incline  the  head  to  the  corresponding  side,  and 
rotate  it  so  that  the  face  will  be  turned  in  an  opposite  direction. 
Both  muscles  acting  simultaneously  flex  the  head  forward,  onlesa  it 
has  been  already  thrown  far  back,  when  their  tendency  la  to  in- 
crease this  posterior  flexion,  as  is  seen  in  opisthotonos. 

Dissection  .-^Cut  the  preceding  muscle  from  the  inferior  attacbmeot, 
and  tnm  it  upward;  in  doing  this,  ibe  spinal  accessory  nerve  will  be  seen 
perfornting  its  posterior  border  above  and  desocnding  towards  the  shoulder. 

The  deep  layrr  of  the  cervical  fascia,  now  almost  entirely  exposed, 
stretches  across  the  whole  breadth  of  the  neck,  and  is  attached  above 
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to  the^  Vaae-Qf  the  lower- jaw  and  below  to  the  posterior  surface  of 
the  claTicle  and  upper  extreinitj  of  the  ^ster&Hm^-  Besides  forming 
the  posterior  li^er  of  the  sheath  of  the  stemo-eleido-mastoid  musole, 
it  sends  pfooesses  around  nearly  all  of  the.snbjacent  ^^essels,  nerres, 
snd  muscles,  forming  so.  many  separate  envelops  or  sheaths  to 
the^e  several  structures.  *  One  of  the  motft  important  of  these  pro- 
cesses eJrteuds  from  the  angle  of  the  lower  jaw  to  the  styloid  pro- 
cees;  it  is  called  the  ttyUhmaxittearff  liffamenty  aud  forms,  a  strong 
septum  between  the  parotid  and  submaxillary  glan'ds. 

The.unyielding  nature  aqd  close  attachment  of  this  membrane  to 
the  davidei  spine,  and  lower  jaw, -explaiii  the  tendency  that  deep- 
seated  fluid,  and  even  solid  tumors  in  this  situatiop  manifest,  to 
spread  intio  the  surrounding  regions,*  and  the  difficulties  that  so 
oommqnly  nitfini  their  diagnosis. 


DlsssotoiON.-^Bevene  the  cervical  fiuMsta  from  all  of  the  giibjiu^nt  parts, 
first  in  the  lower  an^  sDk^prward  in«the  upper  part'of  -the  neck.  'The  stu- 
dent riiould  be  here  reminded  that,  ui^le88.he  is  nilliiig  to  give  sufficieni  tiqie 
and  patience  to  the  entire  removal  of  all  the  fat  and  cellular  tissue  that  eon- 
cieals  the  subjacent  parts,  he  had  better  quit  dissecting  and  turn  his  attendon 
to  something  else;  for  if  there  is  any  region  of  l£e  hbdj  whatever,  that 
move  than  aootfcer  amply  repays  cue  for  tke-^wrei  and  labor  that  is  required 
ibr  its  diq^y,  thi^  is  tt^t  part. 

The  muscles  exposed  by  this  dissection  in  the  lower  and  anterior 
parts  6f  the  neck  are  the  sterno-hyoid,  stemo-thyroid,  tbyro-hyoid, 
crico-thyroid,  omo-hyoid,  and  anterior  scalenus. 

■ 

'The  6TER1C0-H70ID  SuscLE,  long  and  ribbon-like,  arises  from  the 
posterior  surfaee  of  the  upper  par^  of  the  sternum  and  cartilage  of 
the  first  rib,  ascends  a  little  obliquely,  in  front  of  the  neck,  and  is 
inseirted  into  the  lower  border  of  the  hyoid  bone  near  its  middle. 

U8E.-r-To  depress  the  hyoid  bone,  and  with  it  the  root  of  the 
tongue. 

RsLATlONS.^— It  is  covered  by  the  superficial  cervical  fascia, 

jnrossed  obliquely  below  by  the  stemo-cleido-mastoid,  and  lies  upon 

the  stemo-thyroid  and  thyro-hyoid  muscles,  and  thyroid  gland. 
•  *. 

BissionON.— <!ut  the  stemo-hyoid  across  its  middle,  refleqt  back  itS'two 
ends,  and  dissect'the  cervical  fiisoia  from  the  two  subjacent  muscles. 

*  In  manj  instances  have  deep-seated  abscesses  in  this  situaUon  been  known 
Id  extend  dcfwnward  into  tke  chest,  and  their  true  nature  not  sseertuned  until 
efterdealU. 
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Tl^e  8TEBN0-THYB0ID  jfU8CLB,  broader  and  shorter  than  the  pre- 
ceding,  arises,  from  the  posterior  smfaee  of  the  upper  paH-  of  the 
stemitm  and  cartilage  of  the  first  rib,  ascends  dircKStly  upwardy  and 
is  inserted  into  the .  oblique  ridge  upon  the^  outcar  aurfiMO  of  the 
thyroid  cartilage.  '.  '       - 

•  UsE.-^T(^  depress  the  larynx. 

R]|LATi0N8. — It  is  alihost  entirely  covered  by  the.  preeeding 
moscfe^  projecting,  however,  beyond' its  outer  edge^  It^liea  directly 
in  front  of  the  junction  of  the  sabplayianand  internal  jugular  reins, 
the  trachea-  and  thyroid  gland,  onrerlapping  by  its'  outer  edge  the 
common  carotidi  artery,  and  is  in  contact  Inth  the  internal  jugular 
veiti.  •  '  1    ' 

The  THTHO-HTOID  MUSCLE,  Small,  and  quadrangular,  and  appa- 
rently a  continaq^tion  of  the  preceding,  arises  from  the  oblique 
ridge  upon  the  thyroid  cartilage,  and  is  inserted  inta  the  posterior 
surface  of  the  body  and  adjacent  pkrt  of  ttie  greater  horn  of  the 
lyroid  bone.  / 

Use.— To  approximate  the  thyroid  cartilage  and  hyoid  bone. 

RELA.TiONS.*^It  is  covered  hfthe  stemo-liyoid  musele,  and  rests 
upon  the  thyroid  cartilage  and  thyro-hyoid  membrane,  - 

The  OMO-HYoiD  MUSCLE,  long  and  slender,  sxises  broad  and  fleshy 
from  the  ligament,  of  the  scapulurnptc^i  and  the  margin  of  the  bone 
immediately  behind,  and  is  inserted  into  the  hyoid  bone  just  outside 
of  the  insertion  of  the  siemo-hyoid.  •  It  consists  of  two  fleshy  bellies 
and  an  interinediate  tendon.  The  lower  belly  is  somewHat  rounded, 
and  passes  from  its  origin  almost  transversely,  but  inclining  a  little 
upward,  aqross  the  lower  part  of  the  .neck  almost  as  far  as  the 
tracheal;  here  a  small  rounded  tendoA  is  formed,  inelosed  by  a  fold 
or  loop  of  the  cervical  fascia,  beyond  which  the  muscle  becomes 
again  fleshy  and  turns  almost  direotly  upward,  inoUning  toward  the 
median  line  to  its  insertion.  The  loop  through  which  the  tendoA  of 
the  muscle  passes  is  attached  below  t9  t^e  davide,  and  acts  as  a 
pulley,  the  effect  of  which  is  to  alter  the  direction  of  the  muscle, 
making  its.line'of  action  downward  and  tery  little  bjuskward  from 
the  hyoid  bone. 

Relations. — Its  origin  from  the  scapula  is  concealed  by  the 
trapezius  muscle  and  clavicle,  and  above  the  latter  the  lower  belly  is 
covered  only  by  the  cervical  fascia,  a  Tew  lymphatic  glknds,  the 
platysma  muscle^  twd^the  skia^  above  this  point  it  is  almost  entirely 
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hid  by  the  sterno-cleido-mastoid.  It  crosses  froih  behind  the 
brachial  plexus  of  neryes,  anterior  scalene  muscley  phrenic  nerye,  the 
branches  of  the  thyroid  artery;  internal  jugular  vein,  common  carptid 
artery,  andpneumogastric  ner^e.  This  muscle  is  one  of  the  guides 
.to^  the .  operation  for  tying  the  subclavian  artery,  which  yessel  is 
situated  immediately  below  and  internal  t6  the  inferior  fleshy  belly. 

■  ■         •  - 

The.  AiffTBRiOR  SCALBNE  Husci^  {scahnus  antic^s)y  although  be- 
longing to  an  entirely  different  group,  is  best  seen  an  this  dissection, 
and  should  be  particularly  noticed  on  account  of  its  relation  te.  the 
8ubclavia^  artery.  It  is  situated  deeply  behind  thd  middle  jof  the 
davicle,  and  is  somewhat  eohoidiil  in  shape,  ifith  its  base  presenting 
downward ;  it  arises  tendinous^  from  the  eminenoe  upon  the  .middle 
of  the  upper  surface  of  (he^  first  rib,  ascends  a  little,  backward,  and 
is  inserted  into  the  anterior  tubercles  of  the  transverse  processes  of 
the  lower  four  cervical  vertebrae. 

UsKk— To  elevate,  the  anterior  part,  of  the  thorax,  aiding  thus  in 
inspiration;  or,  the  thorax  being  the  filed  point,  to  apsist  in  bend* 
iog  the  neclr  forwvd  and  a  little  to  the  same  side. 

RsLATiO2K0. — ^It  is  crossed  in  front,  below,  by  the  subclavian  vein ; 
near  the  middle,  by  the  transverse  and  supra-scapular  arteries;  and 
obliquelyy  from  abovo  down  ward  .and  inward,  by  the  pbrenio  or  dia- 
phragmatic nerve.  Its  posterior  surface  is  covered  below  by.  the 
pleura  (the  serous  lining  of  the  thorax),  crossed  about  the  middle  by 
the  subclayian  artery,  and  rests  above  upon  the  large  nerves  that 
here  leave  the  spine  to  form  the  brachial  plexus.  Its  inner  border 
is  nearly  in  contact  with  the  thyroid  axis  and  its  branches,  and 
separated  by  a  very  narrow  i'ntejryal  from  the  vertebral  artery.  With 
the  Ipwer  belly  of  i\\e  omo-hyoid  muscle  externally  and  the  first  rib 
below,  its  outer  border  forms  a  .triangular  tipace,  through  which 
the  subclavian  artery  and  brachial  plexus  of  nerves  pass  on  their 
way  to  the  axilla.  ,  It  is  in  .this  space  that  the  artery  is  usuaUy 
sought  for  to  be  ligatured. 

DissscnoN. — Remove  tlic  whole  of  the  stemo-mastoid,  hyoid,  and  thy- 
roid, and  omo-hyoid  muscles,  leaving  the  scalene  in.  its  place ;  and  proceed  to 
the  study  of  the  upper  part  of  the  neck.  The  structures  that  will  first  claim 
attention  here,  are  the  parotid  and  submaxillary  salivary  glands.  To  expose 
the  former,  that  very  dense  portion  of  the  cervical  hacih  already,  mentioned 
is  existing  behind  the  angle  of  the  lower  jaw,  must  be  dissected  off;  the 
latter  is  seen  beneath  the  base  of  the  lower  jaw,  upon  the  removal  of  the 
platysma  muscle  and  subjacent  thin  layer  of  fascia. 
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THB  PABO!riB  AND  SUBlffAXnXARY  gLiyPS, 

The  parotid  gland  (Fig.  207),  the  largest  q/t  the  three  salmiy 
glands,  occnpies  a  tolerably  large  irregular  canity,  with  the  sh&pe  of 
which  it  nearly  corresponds.  The  cavity  is  1>oimded*in  front  by  the 
ramus  of  the  lower  jaw  and  stylo-maxillary  ligament;  behind,'  by  the 
external  ear,"  mastoid  process,  .and  upper  extHsmity  of  the  stamo- 
cleido-mastoid  muscle ;  above,  by  the  zygoma  and  back  part-  of  the 
glenoid  cavity;- internally,  by  the  styloid  process,  ai^d  below^by  the 
digastric  and  stylo-hyoid  muscles.  The  deep  parjt  of  the  oigan  is 
naiViDhv  and  irregularly  co>itracted ;  but  externally,  it  is  expanded 
over  the  adjacent  borders  of  the  massetor  and  stemo-mastbid  mas- 
cles.  It  belongs  to  the  class  of  racemgto  or  vesicular  oompound 
gli^nds.  Its  colot  is  pale^pmk,  its  appearance  very  rough  ud  ragged, 
and  it  consists  of  numerous  lobes  and  almost  innumerable  smidler 
lobules,  held  together  byduct?,  bloodvessels,  «nd  inteflobular  sreolar 
tissue  continuous  with  the 'dense  fascia  that  invests  its  eztei;^  sur- 
face. By  the  union  of  the  several  minute  ducts' bdonging  to  llie  in* 
dividual  lobules  one  main  trutik  is  formed,  sl^out  the 'size  of  m  cfow- 
quill,  ax^  named  the  duet  of  Stenon.  The*  duet  proceeding  forward 
from  the  body  of  the  gland,  just  beloW  the  zygoma,  crosses  tbe  mas: 
seter  mtiscle,  perforates  the  buccinator,  and",  continmng  a  short  dis- 
tance b^tifeen  the  latter  and  the  mucous  membrane,  opens  upon  ihe 
inner  sui^e  of  the  cheek  oppoate  the  first  or  second  uf^per  mdsr 
tooth.  Oonnected  with  the  duct  add. resting  upon  the  outer  suHaee 
of  th^  masseter  muscle,  is  ofteli  found  a  small  pof^dn  of  the  ^land 
detached,  as  it  were,  from  the  main  body.  The  psirotid  |^and  is 
perforated  by  the^xtemal  ci^btid,  temporal,  internal  maxillary,  and 
transvef^  facial  arteries,  temporal  mnd  internal  maxfllaty  veins,  and 
facial  nerve.  T'rom  these  vessels  the  ptoper' arteries  and  vtins  of 
the  gland  are  derived.  This  gland  is  sometimes  the  seat  of  djpease 
that  demandis  surgical  interfere^jice.  The.  difficulties  MtendiAg-  its 
entire  removal  (and  numerous  such  feats  are  recorded)  may  be  in 
some  degree  appreciated  by  the  student,  by  here  attempting  it  him- 
self, and  lie  will  find  that  he  has  no  easy  task  to  perform ;  but'  the 
greater  difficulties  in  tbe  living  suj>ject,  increased  by.  the  gush  of 
bbod  and  the  diseased  condition  of  the  parts,  he  need  Hot  desire  to 
encounter. 

The  SUBMAXILLARY  GLAKD,  the  socond  of  the  salivary  glands,  in 
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point  of  sue,  is  situated  beneath  the  n^iddle  of  the  body  of  the  Ipwer 
jaw,  and  restd  upon  the  milo^hjoid  mnsole,  hjpoj;lossal  n^ve,  and 
the  tendon  of  the  digastric  muscle.  It  is  covesed  in  by  the  ceryioal 
fascia  and  platysma  muscle,  and  sepavated  froxn  the  parotid  gland 
by  the  strong  inversion  of  the  cervical  fascia,  called  the  stylo-maxil- 
lary  ligament.  It  is  of  a  pale  pink  color,  oblong  in  shi^,  of  an 
iiregolar  imtfaee,  and  grooved  internally  for  th^  passage  of  the  facial 
arterjr*  Likethe  Jparotid,  it  is  composed  of  lobes  and  smaller  lobules 
held  together  by  vessels,  nerves;,  and  an  interlobidur  areolar  tissue^ 
continnoYis  with  a  thin,  imperfect,  areolai'  investment  derived  from 
the  cervical  fascia.  The  excretory  duet,  called  also  Wharf  en's  duct, 
formed  by  the  union  of  the  smallei' -ducts  ftom  the  elementary  lobules, 
leav€ff  the  deep  part  of  the  gland,  winds  around  the  posterior  mai^n 
of  the  milo-hyoid  muscle,  passes  along  the  inner  side  of  the  sublingual 
gland,  and  opens  into  the  cavity  of  the  mouth  by  a  very  small  ori- 
fice upon  the  summit  of  a  little  papilla,  situated  by  the  side  of  the 
firsnum  of  the  tongue.  The  walls  of  this  duct  are  very  thin,  which 
renders  it  sojmewhat  difficplt  to  find,  but  its  caliber  is  nearly  as  great 
as  that  of  the  parotid-  duct.     The  arteries  of  the  gland  are*  derived 

froQi  the  facial,  that  passes  along  a  groove  upon  its  surface. 

•  • 

Dissionoir.— ^Remove  the  subuiaxiUarj  gland,  make  the  sobjacent  qius- 
des  tense  by  means  of  a  hook  extending  from  over  the  body  of  the  hyoid 
bone  to  the  chest,  and  dissect  off  the  cervical  fkscia.  * 

The  muscles  composing  the  suprarhyoid  group  are  tiie  diga&trio, 
stylo-hyoid,  milo-hyoid,  genio-hyoid,  byo-glossal,  genio-hyo-glossal, 
stylo-glossal,  and  lingual. 

•  « 

The  DIGASTRIC  MUSCLE  (Fig.  207)  consists  of  two  conoidal  fleshy 
belUes,  and  an  interveiiing  rounded  tendon.  It  arises  from  a  groove 
upon  the  inner  side  of  the  base  of  the  mastoid  |)roces8  of  the  temporal 
boQe,  descends  forward  toward  the  hyoid  bone,  near  which  its  tendon 
passes  through  a  loop  of  the  cervical  fascia  and  the  fleshy  part  of 
the  stylo-hyoid  muscle ;  it  then  ascends  obliquely  to  be  inserted  into 
a  rough  depression  upon  the  inner  side  of  the  base  of  the  lower  jaw, 
doie  to  the  symphysip. 

XJsB.-*-To  elevate  the  hyoid  bone  and  the  parts  connected  with  it, 
or  to  depress  the  lower  jaw.  . 

Relations. — Its  anterior  belly  is  covered  only  by  the  cervical 
fascia,  platysma,  and  skin ;  but  its  posterior  is  father  deeply  situated 
beneath  the  parotid  gland  and  the  insertion  of  the  stemo-cleido- 
mastoid  muscle.    By  its  angular  course,  it  formi  with  the  base, of 
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the  lower  jaw,  ar  triangular  spae^  in  whteh  the  gahmaxillary  ud 
parotM  glands  are  contained,  aeparated  firom  eacii  other  by  the 
stylo-mazillary  ligament. 


DiSBEonoN. — ^Detach  the  posterior  belly  of  the  digaatvioy  and  tam  it 
forward.  »  . 

,  The  STYiiO-9irdi]>  muscle,  Very  slider,. arises  by  a  small  tendoa 
from  the  styloid  process  of  the  .temporal  bone,  -descends  forward, 
and  is  inserted  fleshy  into  the  body  of  the  hyoid  bone*  It  is  perfo- 
rated near  its  insertion  by  ihe  t^dbn  of  ibe  digastric,.    . 

UsB. — ^To-  elefate  the  hyoijd  bpne  and.  its  connections^  carrying 
them  at  the  same  time>bacli:Ward'  toward  ihe  spine* 

DisssonoN. — ^Detach  the  anterior  belly  of  the  digastric,  and  turn  it 
do#nwsid. 

.  The  KiLO-QTon)  muscle,  flat  and  triangular,  forms  the  inner  wall 
or  floor  9f  the  drgastric  triangle. or  fossa*  It  originates  iTtom  the 
whole  length  of  the  milo-hyoid  ridge  of  the  inferior  maxilla^  from 
which  its  fibres  descend  forward^  the  posterior  and  longer  to  be 
inserted  into  th^  l^ody  of  the  hyoid  bone,  and  the  tkotmor'  into  the 
corresponding  muscle  of  the*  opposite  side,  forining  wi^h  it  a  median 
raph^'or  line  of  intersection,  extending  from  the  syinphysis  of  the 
chin  to  the  middle  of  the  hyoid,  bpne.  .  '        *  , 

Use. — To  eleyate  the  hyoid  boxie  and  larynx;  or,  this  bpne  being 
the  fixed  point,  to  depress  the  lower  js;w.  *   ' 

'fiBLATiOKS.-^Extemally,  it  is  in  relation  with  the  submaxillary 
gland  and  anterior. belly  of  the  digastric;  internally,  With  the  hypo- 
glossal, and  gustatory  nenres,  and  Whartofiian  duct,  which  separate 
it  from  the  hyo-glossal  muscle,  with  the  sublingual  gland,  mucous 
9iembrane  of  t£e  mouth,  and  genio-hyoid  muscle* 

•  r  ■     •  * 

Dissection. — ^D.etach  the  milo-hyoid  from^the  lower  jaw  and  hyoid  bone, 
reflect  it  forwardi  wad  aeparate  it  from  its  opposite  fellow. 

The  GENlo-HTOU)  MUSCLE,  Small.  ai|d.  rotinded,  extends  from  the 
tubercle  upon  the  posterior  aspect  of  the  symphysis  of  tiie  .lower 
jaw  to  the  body,  of  the  hyoid  bone.  It  is  closely  connected  to  its 
fellow  of  th^  opposite  side,  ihe  taterior  border  of  the  hyo*glossal 
mpscle,  and  the  posterior  surface  of  the  anterior  portion  of  the 
milo-hyoid.  *     ' 

-    UsB.— -To  el^ate  the  hyoid  bone,  or  depress  -the  lower  jaw. 

DissEcnoiv. — Dissect. the  genio-hyofd  from  itsoonnections,  and  remoTB 
it  from  the  body. 


•'^ 
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The  HT0-aii0fl8Aii  musclb,  ^t  and  quadrangnlary  juises  from  tlie 
body  and  greater  horn  of  the  hyoid  bone»  and  in  kwerted  into  the  side 
of  the  under  anrfaoe  of  the  tongue  near  its  margin* 

Use. — To  depress  the  tongae»  or  draw  it  back  when  protruded, 
and  to  'elevate  Jkhe  hyoid  b<me.  '*' 

BiLATiONS. — By  its  outer  surfkce  with  the  gustatory  and  hypo- 
gloesal  nerrea  and  duel  *  of  Wharton,  which  separate  it  from  the 
miloJqroid ;  with  the  submaxfllary  and  sublingual  glands  and  stylo- 
hywd  musde.;  by  its  deep  surface^  with  the  middle  pharyngeal  con- 
strictor and  genio-hy^glossal  muscles,  the  lingiftil  artery  lying 
between  it  and  the  latter. 

DlssBonoir.^-Betadk  the  hyo^glossal  eujdreiy^  and  draw  the  hjoid  bone 
downwasd  as  fiur  sS  possible; 

"   .  '  ■    ■  ■  •       #       .  .' 

The  Gnsno-HTO-aLOSSAl^  IIUBOLB,  broad  .and  fan-shaped,  arises 

from  the  tubercle  upon,  the  back  part  <>f  the  aymphysis  of  tH^  lower 

jaw,  from  which  its  fibres  diverge  in.  anrantearo-posterior  direction  to 

be  inserted  into  the  whole  length  of  the  under  surface  of  the  tongue, 

the  moat  anterior  and  inferior  curving  downwind  to  •be  attached  to 

the  body  of  the  hyoi^  bone. 

UsS; — Its  i^nterior  and  middle  fibres  elevate  the  hyoid  bone,  or 
preMide  the  tongue,  according  as  the  jaw'  or  hyoid  bone  is  the  ttted 
point;  the  *  anterior  and  sdperior  withdraw  this  organ  when  pro- 
truded. 

BxLATiONS. — By  its  outer  surface  with  the  preceding  muscle^  lin- 
gu^  artery,  and  sub-lingual  gland ;  internally,  with  its  fellow  of  the 
opponte  side;  .and  by  its  Bnterior  margin,  with  the  genio-hyoid 
muscle. 

The  LOf^v Aif  MUSCLE  {UngualU)'iB  a  bundle  of  fleshy  fibres, 
pisiced  upon  the  inferior  surface  of  the  tongue,,  just,  outside  of  the 
insertion  of  the  preceding,  extending  the  whole  lengtH  of  the  orgftr, 
^  from  base  to  apex,  without  ajiy  bony  attachlnent; 

nsB.-*>To  shorten  the  tongue, « and  bend  its  apex  downward,  olr  to 
one  side. 

The  STTLO-QLOSSAL  MUSCLE,  Small  and  slender,  arises  from  near 
the  extremity  of  the  styloid  process,  passes  forward  and  a  little 
downward,  spreads  out,  and  is  inserted  into  the  side  of  the  under 
surface  of  the  tongue  nearly  as  far  as  its  tij^,  its  fibres  bltoding  with 
those' of  the  hyo-glossal.   .  ^ 
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UsB.— -Ta  clrair  tbe  tongue  badcwaid  and  to  one  iide. 

BBLATi0N8.-^It  IB  coTend  ezteniaUy  'by  the  pah>tid  gUmd,  inteN 

•    nal  pterygoid  moacle,  gnetatory  jierve,  maooito  membrane,  and  rab- 

lii^gual  gland;  inttonally,  it  is  in  apposition  with  the  stylo-hyoid 

lig^menti  tonsil,  and  superior  eonstrictor  miiSole  of  the  phaifynz.    ' 

,The  STYno-PHABTiiGBAL  MU80LB,4^per  aeated.  than  the  preoed* 
ing,  but  also  seen  in  thiff  disseotioni  is  long  and  slender.  ■    It  aris« 
from  the  base  of  the*  styloid  prooess,  descends  ftMrward,  spraaJs  6ii^ 
and  is  inserted  into  the  side  of  the  pharynx,  aome  of  its  fibres  readi- 
ing  a0  far  as  the  liyoid  bone  and  thyroid  cartilage. 
UsB.-^To  elevate  and  dilate  the  pfiai^riuc.    ^ 
Relations^ — It  is  covered  by  the  stylo-hyoid  and  other  mnsdei 
„  of  this  g||oup,-ihe  external  carotid  artery,  and  parotid  gland;  inter- 

1  nally,  it  is  in  contact  with  i}^  internal  canStid  attery,  jagnlar  Tein, 
sympaAetic  and  pnemnogastric  ifsrtes.  The  glosso-pharyngesi 
nerve  passes  along  its  enter  border."  \  ^  * 

Iiiis  completes  the  muscles  of  the  side  of  the  neck{  but, 'before  leeyiog 
this  r^on/  the  sttident^  shoidd  exariiine  the  sab-Uncnial  gladd,  whfeh  if 
already  exposed  by  the  relnoval  of  the  milo-hyoid  mtumli. ' 

The  suB-LiNauA^  aijiNn^theamaUest  of^tlif  ;llireeBalivav3tgIandiy 
is  o£  an  oiralor  oblong  Sg^re,  and  abont  the  -inze  of-  a  white  bean. 
It  is  situated  beneath  the  mucous  membrane  of  the  month,  by  the 
side  of  ^the  bridle  of  the.  tpngue,  resting  npon'tbe  anterior  part  of 
theu  mylo-hyoid  muscle.  Its  anterior  extremity  is  very  nearly  in 
contact  .with  itp  fellow  oi^  the  opposite  aide,  and  ak^g  its  inner  bor- 
der, and  in  close  apposition  passes  the  du^t  of  the  sub-maxillary 
gland. 

Its  structure'  is  precisely  similar  to  that  of  the  parotid  and  sab- 
maxillary,  but  instead  of  shaving  only  one  exoretpry  duct,  it  has 
eight  or  ten,  which  open  i4>on  the  floor  of  thi9  mouth,  by  the  side  of. 
the  bridle  of  the  tongue. . 

The  student  should  now  turn  to  the  other  (right)  side  of  the  neck,  to  stadj 
more  partictdarly  the  vesselB  and  Uerves. 


YBSSXLS  A^D  NXRVXS  OF  IHB  HXCE. 

For  this  dissectioq;  it  is  supposed  that  the  studtat  has  reserved 
the  right  side  of  the  neck,  although  an  examination  of  both  aides  is 
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to  a  certain  extent  necessary,  owmg  to  differences  in  the  carotid 
and  subclavian  arteries  presently  to  be  mentioned. 

Dissection. — Tbe  left  side  of  the  neck  and  both  sides  of  the  &ce  having 
been  already  dissected,  only  one  incision  becomes  necessary,  namely,  from 
the  sternum  along  the  clavicle,  to  within  a  short  distance  d  the  acromion. 
The  skin  an^plfttysma  muscle  may  be  here  removed  together,  care  being 
taken  to  leave  the  external  jugular  vein.  Next,  dissect  the  superficial  layer 
ef  the  cervical  fiueia  from  the  stemo-cleido-mastoid  muscle,  without  disturb- 
ing the  ascending  and  descending  branches  of  the  cervical  plexus  of  nerves 
lepreaented  in  Fig.  205, 10, 12, 14. 

The  SZTXRNAL  JUGULAR  vmr  (!E1g.  210),  situated  upon  the  side 
of  the  neck,  is  superficial  to  the  cervical  fascia  and  sterno-cleido- 
mastoid  muscle,  and  corresponds  to  a  line  drawn  from  the  angle  of 
the  jaw  to  the  middle  of  the  davicle.  It  is  exceedingly  variable  in 
siae,  but  generally  small;  is  usually  formed  by  the  union  of  the  tem- 
poral and  internal  maxillary  veins,  and  receives  in  its  coiAe  the 
superficial  occipital,  supra  and  posterior  scapular  veins,  and  some* 
tunes  the  facial,  lingual,  and  superior  laryngeal*  At  its  superior 
extremity  it  communicates  with  the  internal  jugular,  and  terminates 
below  in  the  subclavian  vein  by  perforating  the  cervical  fascia. 

BsJJiTi0V8.-*It  crosses  the  stemo-cleido-mastoid  and  omo-hyoid 
mueeles  obliquely,  and  is  covered  by  the  skin  and  platysma,  the 
fibres  of  the  latter  crossing  it  obliquely  from  above  downward  and 
backward. 

Bleediuff  from  this  vein,  an  operation  oftener  described  than  practised,  at 
iMst,  in  this  country,  is  performed  by  making  an  incision  across  tne  direction 
of  the  fibres  of  the  platysma,  in  order  that  by  their  eontraetion  the  sides  of 
the  orifice  may  be  drawn  asunder,  thus  promoting  the  fiow  of  blood,  which 
tftet  woold  be  rather  counteracted  if  the  incision  were  made  in  an  opposite 
diieotion,  that  is,  in  a  line  with  the  fibres. 

The  three  small  nerves  seen  upon  the  surface  of  the  stemo-mas- 
toid  muscle,  in  the  neighborhood  of  the  external  jugular  vein  (Fig. 
205),  are  branches  of  the  cervical  plexus.  One  of  them,  called  the 
iuperfieial  cervical  (10),  makes  its  appearance  behind  the  posterior 
margin  of  the  muscle  near  its  middle,  ascends  obliquely  across  its 
surface  toward  the  lower  jaw,  beneath  which  it  forms  a  plexus  with 
branches  of  the  facial,  and  is  ultimately  distributed  to  the  integu- 
ment in  front  of  the  neck.  Another,  the  large  auricular  (12), 
passes  from  the  same  point  vertically  upward  by  the  side  of  the  ex- 
ternal jugular  vein,  and  is  distributed  to  the  external  ear  and  the 
integument  immediately  below.  The  third|  named  the  email  oeeipi- 
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tal  (13),  ascends  along  tlie  posterior  border  of  the  muscle  to  the  bUiq 
of  the  occiput. 

From  this  same  plexus  may  also  be  seen  numerous  superficial  de- 
scending filaments  (14),  which  perforate  the  cervical  fascia  JDBt 
above  the  clavicle  on  their  way  to  the  integument  covering  the 
upper  and  lateral  parts  of  the  cheat.  * 

Anterior  to  the  sterno-mastoid  muscle,  and  descending  from  be- 
neath the  lower  jaw  upon  the  sheath  of  the  carotid  artery  and 
internal  jugular  vein,  is  the  descending  branch  of  the  hypoglossal 
nerve,  called  technically  the  de»cenden»  noni.  Upon  the  surface  of 
the  jugular  vein  in  the  lower  part  of  the  neck,  it  forms  an  anasto- 
motic loop  with  a  branch  from  the  cervical  plexus,  and  sends 
branches  to  the  sterno-hyoid,  and  thyroid  and  omo-hyoid  musdes. 

Dissection. — Having  previously  examined  (he  accumpanjing  Figs.  205 
'  aud  208,  to  iiscerlain  the  poaitica  of  the  geveral  vesseU  uud  nerves  to  be  en- 
countered, fles  the  neck  laterally,  so  as  to  relax  the  stern o-c!eida-ni*stoiil, 
and  proceed  carefully  to  dissect  all  the  fascia,  and  the  areolar,  and  adipou 
tiaBUea  from  the  subjacent  and  surrounding  parts.  In  doing  this,  tlie  Ijin- 
pbatio  ganglia  or  gladds  of  this  region  are  alao  necessarily  removed. 

The  lym'pliatic  glands  of  tbe  neck,  like  those  in  most  other  parts 
of  the  body,  are  of  a  pale  pink  color,  oval  in  shape,  and  Tsry  in 
size  from  that  of  a  large  grain  of  wheat  to  that  of  a  white  bean. 
They  are  divided  into  a  superficial  and  a  deep  set.  The  »uperficial 
group  are  found,  for  the  most  part,  upon  the  surface  of  the  stemo- 
mastoid  muscle,  behind  this  muscle,  and  above  the  outer  extremity 
of  the  clavicle,  and  in  the  neighborhood  of  the  parotid  and  sub- 
maxillary glands.  A  few  ar«  also  found  between  the  hyoid  booe 
and  thyroid  cartilage,  and  upon  the  sides  of  the  larynx.  Tbe  ifcty 
group  are  more  numerous,  and  form  a  continuous  chain  or  series 
along  the  jugular  vein  and  carotid  artery,  from  the  base  of  the  slrall 
to  the  thorax. 

These  glands  receive  the  lymphatic  vessels  from  the  side  of  the 
bead  and  deep  parts  of  the  neck,  and  are  remarkable  for  their  prone- 
ness  to  inflammation  and  tubercular  deposit  in  persons  of  a  strumous 
diathesis,  and  more  particularly  in  children. 

The  ARTERIES  of  the  neck  are  the  carotid  and  subclavian,  and 
tbeir  branches. 

The  OOMMOK  or  PRIMITIVE  CjtROTiD  ARTERY  (Fig.  208,  7)  lies 
deep  in  the  front  part  of  the  neck,  by  the  aide  of  the  trachea  and 
oesophagus,  inclosed  in  a  cotnnion  sheath  with  the  internal  jugular 
vein  and  pneumogastric  nerve.     This  sheath,  together  with  the  de- 
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seending  branch  of  the  hypoglossal  nerve  that  rests  upon  its  surface, 
must  be  removed  before  the  vessels  can  be  distinctly  seen.  ^  Upon 
the  right  side  of  the  neck,  the  common  carotid  originates,  behind 
the  right  stemo-clayicular  articulation,  from  the  brachio-cephalic  or 
innominate  artery  (Fig.  208, 9),  which  is  common  to  it  and  the  sub- 
clavian of  tie  same  side ;  but  upon  the  left  it  comes  directly  from 
the  arch  of  the  aorta,  jost  to  the  left  of  the  origin  of  the  innominate. 
The  left  is  therefore  somewhat  longer  than  the  right,  but  both  are 
nemriy  of  the  same  siEe,  and  are  placed  upon  nearly  the  same  leveL 
From  its  origin  the  vessel  ascends  the  neck,  gradually  inclining  out- 
ward; it  gives  off  no  collateral  bhmches,  and,  opposite  the  upper 
bmrder  of  the  thyroid  cartilage,  divides  into  the  internal  and  external 
oarotid  (10). 

Bblations. — The  primitive  carotid  is  contained  in  the  same  sheath 
with  the  internal  jugular  vein  and  pneomogastric  nerve,  the  former 
lying  external  to  the  artery,  and,  when  full,  overlapiung  it,  and  the 
latter  behind  and  between  the  two.  Its  lower  half  is  concealed  by 
the  stemo-mastoid,  hyoid,  and  thyroid  muscles,  the  two  latter  lying 
directly  upon  it,  and  a  little  higher  up  it  is  crossed  by  the  omo-hyoid 
muscle.  Above  this  point  to  its  bifurcation  the  vessel  is  situated  in 
a  triangular  space  formed  by  the  stemo-mastoid,  omo-hyoid,  and 
digastric  muscles;  and,  being  here  covered  only  by  the  skin  and 
platysma,  is  readily  found  by  the  surgeon  when  a  ligature  is  to  be 
applied.  Posteriorly,  it  is  separated  from  the  front  of  the  spine  by 
the  prevertebral  muscles  apd  sympathetic  nerve,  and  is  crossed  by  the 
inferior  thyroid  artery  (25).  Internally,  it  is  in  close  relation  with 
the  trachea  (87),  oesophagus  (88),  recurrent  laryngeal  nerve,  larynx, 
and  thyroid  gland  (89),  which  last,  when  enlarged,  frequently  over- 
laps it  in  front. 

Variations  in  the  origins  of  the  carotids  are  rare.  The  most  com- 
mon is  that  in  which  the  left  comes  off  from  the  root  of  the  Inrachio- 
eephalic  or  innominate  artery.  They  have  also  been  occasionally 
obajsrved  to  send  off  collateral  branches. 

The  BXTSRNiL  oiROTiD  ARTERY  commenccs  at  the  bifurcation  of 
the  primitive  carotid,  opposite  the  upper  margin  of  the  thyroid  car- 
tilage, and  upon  the  inner  side  of  the  internal  carotid.*  At  first,  it 
ascends  inward,  and  then  bends  backward  and  a  little  outward  in  the 

*  The  terms  internal  and  extern^,  as  applied  to  the  carotidi,  have  reference 
to  their  distribution ;  the  former  supplying  the  internal,  and  the  latter,  the 
•ztemal  parts  of  the  head. 
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direction  of  the  tcmporo-niaxillary  aYtlciiIation,  externally  to  which 
it  terminatea  hy  dividing  into  the  temporal  and  internal  maxillary 
arteries. 

Rblatioks. — In  the  first  part  of  its  course,  it  lies  in  the  triangu- 
lar space  bounded  by  the  eterno-magtoid,  omo-hyoid,  and  digastric 
mnsclee,  and  is  covered  only  hy  the  sliin  and  platysma  muscle.  A 
ligature  is  applied  here  with  some  difficulty,  owing  to  the  numerous 
branches  that  it  gives  off.  About  its  middle,  it  lies  in  close  re- 
lation with  the  pharynx ;  still  higher  up  it  is  internal  to  the  stylo- 
hyoid and  posterior  belly  of  the  digastric  muscle,  crossed  by  the 
hypoglossal  nerve,  and  separated  from  the  internal  carotid  by  the 
Btylo-glosaal  and  stylo- pharyngeal  muscles  and  glosso-pharyngeal 
nerve.  At  its  termination,  it  is  imbedded  in  the  substance  of  the 
parotid  gland,  and  crossed  by  the  facial  nerve. 

The  external  carotid  has  ten  brtinches,  including  its  two  terminal 
ones.     They  are  divided  into  the 

!the  luperioT  thyroid, 
the  lingual, 
the  fucial. 
r  the  mastoid, 

2.  rosterinr        "  .        .        .     -<  the  posterior  anricalar, 

( the  occipital. 

( the  aacending  phat7ii|^ 

3.  IntemaX        "  ...      J  the  internal  uaxillarj, 

( the  temporol. 

The  three  anterior  branches  originate  very  near  each  other  fi-om 
the  anterior  aspect  of  the  artery  in  the  first  part  of  its  course,  the 
lingual  and  facial  often  by  a  common  trunk. 


■  AtUerutr  brancAta 


The  6DPERI0E  THYROID  ARTERY  {Fig.  208,  11),  a  vcssel  of  con- 
siderable size,  arises  from  the  external  carotid,  immediately  above 
the  bifurcation  of  the  common  carotid,  descends  forward,  and  is  dis- 
tributed to  the  thyroid  body  or  gland. 

Bkanches. — In  its  course,  it  pves  off  (hree  small  twigs ;  one,  called  the 
hffoid,  to  the  stemo-hj-oid  and  tbjroiJ  muaclea ;  one,  called  the  laiyn'jtiil, 
that  perforates  the  thyro-hjoid  membrane  in  ooropaDj  with  the  superior 
laryngeal  nerve,  to  be  distributed  in  the  mucous  lucmbrouc  of  the  larynx: 
and  a  third,  very  small,  named  Che  crico-t/iyrou/,  that  pasxca  in  front  of  ana 
below  the  larynx,  sending  twigs  through  the  crioo-thyruid  membrane  to  the 
interior  of  the  larynx. 


The  LlHcnAL  artery  (Fig.  208,  12)  originates  immediately  above 
the  preceding,  frequently  by  a  common  trunk  with  the  facial,  ] 
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inward  abore  the  greater  bom  of  the  hyoid  bone,  then  between  the 
hyo-gloaul  and  genio-byoglossal  maaolea  to  the  base  of  the  toi^e ; 


Um  D«k.  1,  Uaart.  t.  LvA  nonoMty  kjtcrj.  8.  Blfht  ooniurj  mrtvj 
mfh.  t.  jlirh  of  tin  uKa,  e  luiuniilnBlc  irtnT.  I.  Rlf  >>l  prtBltiTt  cwaUd.  I.  Laft 
>.  MrMea  tt  Uh  ton«liiM»  IsU  thi  itKbl  prlMlUn  guotU  ud  right  nbcliilB.  It. 
DlTMa  (f  Um  pilDltlTa  euotU  Into  iitmuj  ud  InUnul  cBi«kL  11.  SupakirUijnM  trUr;.  11. 
Iill»Ml  ifry.-  13.  rurliil  or  Hlent]  uuiniu;  utorj.  14.  Inhriar  jmIiUiu  irtcrj.  It,  SubmsnUI 
utaj.  1&  laJtrhv  taltel  nrlerj.  II.  Supnior  laMiluUiy.  18.  L«t*nl  BUkI  ImDeh.  1«  Ordplul 
vMi7.  10.  PoMBlomrlcnilu (rlnr.  11.  Aj«iiiUn(ptauTD|«l  ut«7.  H.  DiTlflaaofthauUruI 
a)OtMIMDUB|»nlaKllitUnuliuilU>FTH<''T-  B.  TlwxnmiHM  ulHT-  H.  t«|Knl  hUt]'. 
a.  IIUdl*«>di«9  Uaponl  tM*tj.  W.  loftrlor  thrtsU  UU17.  H,  Tiftobnl  utorr-  IT.  K4Dt  at 
wUcb  tka  nrtatx^  ulwr  ratan  tb*  op«lnc  1b  Uh  Ituhtbic  pmna  of  tk*  riiUi  srrlnl  Tvtobn. 
K.  LdlnpirtorliitHiiiiuliirtaT.    ».  TniuTina  nvrksl  vUrT .    SB-  I^Mtarfnr  in^-Bljr  Miaty.    tl. 

Intanul  — *■" f  utarj.     i2.    MtdlaaUoal  bnnch.     33.   Suparior  pbmid  artarj.    fti,  tS.  Intatkr 

taapenl  artor]r.    31    Poilartor  UDiporal.    ST.  Tiwhaa.     W.  MMdla  IhjTOU  aitHf,  u  tmnilmH 
WaKta  of  tba aorU.    S«.  Thjnitil bod;.    *0.  AteauUuf  ivikxl  arlcrj,  1  hnuctaartba  lutokir  IhrnU. 

thence,  nnder  the  name  of  the  ranine  artery,  it  runs  in  a  serpentine 
nanner  io  the  anbetanee  of  the  under  part  of  tb«  tongue  to  its  tip. 


DISSECTIONS. 

Branchbs. — It  sends  off  a  hyoid  twig  to  tbe  elevator  mnscles  of  the  U- 
ryux,  a  dortal  Unyual  to  tbe  mnoous  membrane  of  the  superior  sarface  of  the 
tongue,  and  a  aublhitjual  to  tlie  sublingual  gland  and  adjacent  mucous  and 
muscular  tissues. 

The  FACUL  or  external  maxillary  artery  (Fig.  208,  13),  tbe 
largest  of  the  three  anterior  braocbeB  of  the  external  carotid,  \i 
given  off  opposite  tbe  hyoid  bono.  It  pnssea  upward  and  forward  be- 
neath the  digastric  and  stylo-hyoid  muscles,  runs  along  a  groove  ia 
the  under  surface  of  the  submaxillary  gland,  then  turns  over  the 
base  of  the  lower  jaw  just  in  front  of  the  attachment  of  tbe  masaeter 
muscle,  and  ascends  in  a  very  tortuous  manner  toward  the  internal 
angle  of  the  eye.  Before  reaching  the  latter  point,  it  is  diminished 
by  frequent  branching  to  a  very  small  twig. 

BKANcnES. — Tbe  eervical  branehea  of  the  facial  are :  1.  Tbe  in/rr!oT 
palutiiir,*  very  sinall,  which  a»c«nds  between  the  stylo-glossal  and  stjlo- 
pharyngeal  muscles.  t«  be  distributed  to  the  soft  palate  and  taodls.  2. 
The  mbma-xiUaT!/,  four  or  five  in  number,  given  off  while  the  artery  is  ia 
the  groove  beneath  the  submaxillary  gloixl,  and  distributed  to  this  orgin. 
3.  The  tv.h7nei\tal,\  that  comes  off  above  tbe  preceding,  and  passes  forwwd 
upon  the  surface  of  the  tnilo-hjoid  muscle  near  its  attachment  to  the  lower 
jaw,  to  supply  the  muscles  beneath  the  chin.  The  facial  branches  arc  tbe 
labial,  or  coronary,  and  angular,  which  have  been  already  described. 

PosTEBios  Brakcheb.^ — The  mastoid  artebt  (represented  cut, 
in  Fig.  208)  arises  from  the  external  carotid  nearly  opposite  the 
lingual,  descends  obliquely  backward,  and  is  distribnted  to  the 
Bterno-mastoid  muscle.     It  is  very  small  and  often  wanting. 


Tho  OCCIPITAL  artert  (Fig.  208,  19)  arises  a  short  distance 
above  the  preceding,  ascends  oblirjuely  backward  beneath  the  pos- 
terior belly  of  the  digastric  and  superior  extremity  of  the  stemo- 
mastoid  muscle,];  then  passes  horizontally  backward  along  the  base 
of  the  occiput,  and  divides  into  two  principal  branches,  which  break 
up  into  innumerable  twigs  upon  tbe  back  part  of  tbe  head. 

BB.\NOtiES. — Its  branches  are:  1.  A  very  small  one  to  tbe  Btemo-mastoid 
muscle.  2.  A  mvniiii/cal  branch,  that  enters  tbe  crauium  through  the  jugu- 
lar foramen,  'i.  The  desecndin;/  crrvicnt  (princf}ui  cervwU),  (|niM  large, 
and  the  most  interesting  <if  the  three,  which  descends  beneath  the  ibhiv^Ihs 
of  the  buck  of  the  neck,  and  inosculates  with  the  deep  cervical  branches  of 
the  subclavian. 

*  Often  a  branch  of  the  external  carotid. 

t  Oft«n  a  branch  of  the  lingual. 

t  Sometimes  external  to  this  muiols. 
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Tfae  POBTBBIOK  AUBIOULAK  AKTBBT  (Fig.  208,  20)  IB  generally 
■mall,  and  comes  off  a  little  aboTO  the  preoediag,  and  BometlmeB 
in  common  with  it.  It  ascends  beneath  the  parotid  gland  between 
the  external  ear  and  mastoid  process,  and  divides  into  nnmerona 
■mall  twigs  that  are  distribated  to  the  aide  of  the  head,  and  to  the 
internal  and  external  ear. 

Bbanohks.— The  most  important  of  its  tranches  is  one  that  entera  the 
■^lo-mastod  fonunen  of  the  temporal  bone,  traverses  the  whole  length  of 
the  aqaedoot  of  Fatlopins,  and  is  distributed  to  the  tympanum  of  the  ear. 

Int^knal  Bbakohbb. — The  inferior  or  ascesdihq  fhartnqbal 
ASTBRT  (Fig.  208,  21),  the  smallest  of  the  named  branches  of  the 
eztemri  carotid,  arises  from  the  inner  aspect  of  this  vessel  nearly 
opposite  the  lingual,  ascends  almost  verUcally  between  the  internal 
and  external  carotid,  and  at  the  base  of  the  sknll  divides  into  a  me- 
ningeal and  a  pharyngeal  branch.  The  former  enters  the  eraninm 
throngh  the  jngolar  foramen,  to  be  distributed  to  the  dnra  mater ;  the 
latter  passes  inward^  and  is  spent  upon  the  pharynx  and  soft  palate. 

The  INTXRBAL  UAXILLART  ARTBRT  (Fig.  208,  22),  One  of  the  two 
terminal  diviuona  of  the  external  carotid,  supplies  the  deep  parts 
•boot  the  base  of  the  skull,  and  is  the  most  diffieult  artery  in  the 
body  to  Dnderstand.  In  order  to  b«  properly  exposed,  it  reqairei  * 
the  removal  of  the  sygoma  and  the  anterior  half  of  the  ramus  (^ 
the  lower  maxilla,  as  represented 
in  the  annexed  plate,  when  by  care- 
fully following  the  vessel  from  its 
origin,  a  tolerably  good  idea  may 
be  obtained  of  its  course  and  the 
numerous  branches  which  it  gives 
o£  Commencing  deep  in  the  sub- 
stance of  the  parotid  gland,  it  carves 
around  to  the  inner  side  of  the  con- 
dyle of  the  lower  jaw,  passing,  be- 
tween it  and  the  internal  lateral 
ligament  of  the  temporo-masillary 
articulation;  it  then  ascends  a  little, 
passes  between  the  two  pterygoid  muscles,  and  lastly  turns  abruptly 
into  the  pterygo-maxillary  fossa,  where  it  gives  off  its  termin&l 
branches.  In  its  course,  it  first  lies  between  the  neck  of  the  condyle  and 
the  styloid  process,  the  temporo-ouucillary  ligament  intervening;  far> 
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thev  on,  it  is  external  to  the  dental  and  gustatory  nerves,  and  then, 
having  made  a  curve,  the  convexity  of  which  projects  somewhat 
between  the  two  beads  of  the  external  pterygoid  muscle.  It  enters 
the  pterygo-maxillary  fossa. 

Branches. — Its  pn'ncipal  branches  are  fourtcea  in  number,  and  ma;  be 
divided  arbitrarily  into  three  seta  or  classes: — 

TTmnanii;, 
Miiiule  nipnini;eiUi 
Infori.ir  dontiil, 
PiiHtoriitr  deep  temporiJ, 

P  Mr;  (JO  ill, 

Smnll  meDingeal. 

Buccal, 

Anterior  deep  t«miwraJ, 

Alveolar, 
I  nrm- orbital. 
Vidiai 


1.  liraiichef  ijitxii  off  n 


. .  Braiiche*  gieen  off  i 
laryfoasa 


ithin  tilt  spheno-maxU- 


I 


L 


Ptcrj^o-palatine, 
Suiienor  paUtioe, 
Spheno-palaiiDe. 

The  li/mpnnie  is  very  aniall,  is  distributed  to  the  external  ear  and  temporo- 

nxillury  articulation,  and  penetrates  the  cavity  of  the  tympanum  throuf^b 
the  glenoid  fissure. 

The  iniiltik  mmingeal  (Fig.  209,  I),  one  of  the  krgo.'it  of  the  branchci, 
passes  vertically  upward  upon  the  inner  side  of  the  condyle  of  the  lower 
jaw,  Iruveraca  the  spinous  foraraca  of  tlie  apbenoid  bone,  and  spreads  oat  in 
an  arborescent  muoucr  upon  the  surface  of  the  dura  mslcr,  being  here 
rcueived  into  grooves  upon  the  inner  side  of  the  parietal  and  temporal  booee. 
One  of  its  branches  within  the  cranium,  sometimes  called  the  I'uiuin,  enters 
the  a((uc(luct  of  FallopiuB,  and  supplies  the  facial  nerve. 

The  in/erioT  dental  (d,  d)  arises  just  beneath  the  preceding,  descends, 
enters  the  dental  canal,  and,  having  furnished  twigs  to  the  several  leelb 
along  its  course,  emerges  at  the  mental  foramen.  One  of  its  numerona 
branebes,  called  the  milo-hyoid,  leaves  the  main  trunk  just  before  it  enten 
the  dental  canal,  and,  descending  along  the  inner  surface  of  the  lower  jmr, 
is  distributed  to  the  milo-hyoid  muBulu. 

The  postermr  deep  femporul  (e),  the  next  ia  order,  ascends  between  the 
external  pterygoid  and  temporal  muscles,  and  then  between  the  latter  and 
the  surface  of  the  temporal  booe,  sending  braochoe  to  all  the  adjacent 
structures. 

The  maueferie  is  a  small  twig  that  pa.'^ses  outward  throuch  the  sigmoid 
notch  of  the  lower  jaw,  to  be  distributed  to  the  mosseter  muscle. 

The  plfr^oiil,  three  or  four  io.  number,  and  very  small,  at«  spent  npon 
the  muscles  of  the  same  name. 

The  umalt  meningeal  arises  nearly  opposite  the  inferior  dental,  passes  be- 
tween the  pterygoid  muscles  and  divides  into  two  branches,  one  of  which  is 
distributed  to  the  soft  palate  and  nasal  fossro,  and  the  other  asaendinj;  above 
the  external  pterygoid,  and  entering  the  cranium  through  the  oval  opening 
of  the  sphenoid  bono,  supplies  the  fifth  nerve  and  the  adjacent  dura  ual«r. 

The  hueca!,  very  small,  often  comes  off  in  common  with  tbo  inferior  dental, 
runs  a  serpentine  course  between  the  ramus  of  the  jaw  and  ial«raat  pleiy- 
goid  muscle,  and  ia  distributed  to  the  buccinator. 
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The  anteriar  deep  temporal  asoonds  beneath  die  anterior  border  of  the 
temporal  mnscley  to  which|  an4  the  Qubj^usent  periosteum,  it  fumiflhes 
branches  anastomosing  with  the  middle  and  posterior  temporal  arteries. 

The  mjpenor  denial  {g)  deseends  forward  upon  ihe  maxillary  tuberositj, 
and  diTidea  into  seyeial  branches,  which  supply  the  gams  and  teeth  of  the 
upper  jaw;  some  of  them  penetrate  the  antrum  and  are  distributed  to  its  lining 
membrane. 

The  infira-orbital  (h,  h)  frequently  arises  in  common  with  the  preceding. 
Comm^Miing  opposite  the  entrance  to  the  spheno-maxillary  fossa,  it  almost 
immediately  enters  the  infira-orbital  canal,,  emerges  at  the  bfra-orbital  fora- 
men, and  is  distributed  to  the  soft  parts  of  the  cheek,  anastomosing  with  the 
fiusial  and  trensyerse.  While  in  the  canal  it  sends  a  small  twig  over  the 
inferior  margin  of  the  orbit  to  the  lower  eyelid,  and  another  through  the 
anterior  dental  canal  of  the  canine  and  incisor  teeth. 

The  Vidian  or  pterygoid,  yery  small,  trayerses  the  Yidian  canal,  and  is 
spent  upon  the  pharynx  and  Eustachian  tube. 

The  pterygo^palatine,  situated  below  and  internal  to  the  preceding,  also 
Yery  small,  passes  through  the  canal  of  the  same  name,  ajid  is  likewise 
^s^buted  to  the  pharynx  and  Eustachian  tube. 

The  mtperior  palatine  arises  opposite  the  pterygo-maxillary  fis^re,  de- 
scends through  the  posterior  palatine  canal,  and  is  distributisd  to  the  muoous 
membrane  of  the  mouth,  coToring  the  bony  palate.  It  giyes  off  numerous 
twigs  to  the  soft  palate  and  gums;  and  one,  the  natal  branch,  which  ascends 
through  the  anterior  palatine  canal  to  the  nasal  fossm. 

The  wpieno-palatine,  the  terminal  twig  of  the  internal  m&xillary,  trayerses 
Ae  foramen  of  the  same  name,  near  the  superior  meatus  of  the  nose,  and  is 
distributed  to  the  nasal  muoous  membrane ;  one  of  its  branches  ramifies  upon 
the  nasal  septum,  and  anastomoses  with  the  nasal  branch  of  the  superior 
palatine. 

The  XSMPOBAL  ABTSBY,  the  other  of  the  two  terminal  divisions' of 
the  external  carotid^  has  been  already  described. 

The  IHTBRNAL  CAROTID-  ARTBBT  (Fig.  208)  Commences  nt  the  bi- 
forcfktion  of  the  common  carotid,  opposite  the  superior  border  of  the 
thyroid  cartilage,  ascends  almost  vertically,  in  company  with  the 
internal  jugular  vein,  to  the  base  of  the  skull,  where  i^  enters  the 
earotid  canal  in  the  petrous  bone ;  having  traversed  this  canal,  it 
emerges  within  the  cranium  upon  the  side  of  the  body  of  the  sphe* 
noid  bone,  perforates  the  cavernous  sinus  -lying  along  the  border 
of  the  pituitary  fossa,  and,  running  upwards  beneath  and  upon  the 
inner  side  of  the  anterior  clinoid  process,  enters  the  fissure  between 
the  anterior  and  middle  lobes  of  the  brain,  where  it  divides  into  the 
anterior  and  middle  cerebral  arteries.  The  cervical  portion  of  the 
artery,  although  generally  straight,  is  aometimes  tortuous,  especially 
near  its  entrance  into  the  carotid  canal,  where  the  anther  has  seen 
it  folded  back  upon  itself  for  the  distance  of  three-fourths  of  an 
inch. 


At  its  commencement,  the  internal  carotid  ia  placed  upon  tie 
onter  side  of  the  external  carotid,  and  being  here  contained  in  the 
triangle  formed  by  the  aterno-mastoid,  omo-hyoid,  and  digastric 
muscles,  and  covered  only  by  the  platysma  and  skin,  is  easil; 
found  by  the  surgeon  when  the  operation  for  tying  it  is  necessary. 
A  short  distance  above  its  origin  it  is  crossed  by  the  hypoglossal 
nerve  and  occipital  artery,  and  obliquely  by  the  external  carotid; 
it  then  becomes  placed  beneath  the  digastric  and  stylo-hyoid  mus- 
cles and  parotid  gland,  the  styl  o- pharyngeal  and  stylo-glossal  muscles 
intervening  between  it  and  the  external  carotid,  internal  to  tlie 
Jugular  vein  and  anterior  to  the  pneumogastrlc  and  sympathelic 
nerves. 

Bea.icbes. — It  gives  off  no  important  branch  until  it  enters  the  caraljj 
canal  in  tbe  petrous  bone,  wilhia  which  it  sendB  off  a  small  br&ach  to  llie 
tympanum  of  the  ear.  Having  reuched  the  cavily  of  tbe  cranium  and  per- 
forated the  cavernous  sinus,  and,  before  dividing  into  the  two  cerebral  vU- 
ries  heretofore  mentioned,  it  sends  off  the  ophlluttmic  arlery,  which  accom- 
paniea  the  optic  nerve  through  the  optic  foramen  into  the  orbit. 

The  nearness  of  the  internal  carotid  to  the  pharynx  explains  how 
it  may  be  wounded  in  operations  upon  the  lateral  wall  of  this  cavity, 
and  more  especially  how  it  is  occasionally  cut  in  excision  of  the 

tonsils. 


The  BUBCLAV14N  ARTERY  (Fig.  208).  The  right  subclavian  ori- 
ginates from  the  hrachio-cepbalic  or  innominate  artery  behind  the  ' 
corresponding  sterno-clavicular  articulation,  and  the  left  from  the 
arch  of  the  aorta ;  both  traverse  the  lower  part  of  the  neck  in  the 
same  manner  on  their  way  to  the  arm,  forming  a  curve  with  its 
convexity  presenting  upward.  In  their  course  both  are  crossed,  in 
the  neck,  by  the  anterior  scalene  muscle,  and  are,  therefore,  OOD- 
Bidered  as  divided  into  three  parts,  the  first  extending  from  the 
origin  of  the  vessel  to  the  inner  edge  of  this  muscle ;  the  second 
situated  behind  tbe  muscle ;  and  the  third  reaching  from  the  outer 
border  of  the  muscle  to  the  first  rib,  over  which  the  artery  passes 
to  enter  the  axilla. 

First  Portion. — The  first  portion  of  the  riffht  is  about  aa  inch 
in  length,  and,  although  deeply  seated,  is  less  so  than  the  left;  it 
passes  almost  directly  outward,  arching  very  slightly  above  the  level 
of  the  clavicle  ;  and  has,  lying  in  front  of  it,  the  extremities  of  the 
subclavian  and  internal  Jugular  veins,  the  stern o -mastoid,  hyoid,  and 
thyroid  muscles ;  it  is  crossed  by  the  vertebral  vein,  pneumogastrio, 
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phrenic,  and  branches  of  the  sympathetic  nerres ;  separated  behind 
from  the  transverse  process  of  the  seventh  cervicd  vertebra  by  the 
long  mosde  of  the  neck  (lotiffus  eoUi),  the  recurrent  laryngeal  nerve, 
and  a  variable  quantity  of  areolar  and  adipose  tissue ;  and  in  contact 
below  with  the  pleura,  by  which  it  is  separated  from  the  apex  of  the 
long.  The  first  portion  of  the  2^  is  as  mucjii  longer  than  the  right 
as  the  length  of  the  innominate  artery,  say  about  an  inch  and  a 
quarter;  it  asdends  almost  vertically  from  its  origin  within  the  chest, 
between  the  trachea  and  upper  lobe  of  the  left,  lung,  to  the  lower 
part  of  the  neck,  where  its  relations  «re  very  similar  to  those  of  the 
right,  except  that  it  is  more  deeply  seated,  is  covered  to  a  greater 
extent  by  the  pleura,  and  has  the  recurrent  laryngeal  nerve  and 
thoracic  duet  lying  to  its  inner  side.  The  second  and  thircf  divi- 
sions of  the  two  arteries  are  the  same. 

Sbcohb  Portion. — The  second  or  middle  portion  is  the  highest 
part  of  the  artery,  and  is  situated  between  the  anterior  and  posterior 
scalene  muscles,  frotn  the  latter  of  which  it  is  separated  by  the 
brachial  plexus  of  nerves,  and  by  the  former  from  the  subclavian 
vein. 

Third  Portion. — The  third  portion  curves  outward  and  down- 
ward from  the  external  border  of  the  scalene  muscles  beneath  the 
clavicle  an^  over  the  first  rib,  traversing  the  triangular  space  formed 
by  the  clavicular  portion  of  the  sterno-cleido-mastoid,  the  posterior 
belly  of  the  omo-hyoid,  and  the  clavicle.  As  this  is  the  portion 
usually  selected  by  surgeons  for  the  application  of  the  ligature,  the 
student  should  examine  it  carefully,  both  with  reference  to  its  rela- 
tions and  its  depth  from  the  surface.  It  is  covered  by  the  skin,  pla- 
tysma,  and  a  quantity  of  areolar  and  adipose  tissues,  through  which, 
and  along  the  posterior  border  of  the  clavicle,  runs  the  transverse 
artery  of  the  neck,  although  this  is  by  no  means  constantly  the  case. 
The  subclavian  vein  is  situated  in  front  of  and  somewhat  below  the 
artery,  and  the  brachial  plexus  of  nerves  immediately  upon  its  supe- 
rior and  external  border.  The  depth  of  the  artery  from  the  surface 
varies  in  different  individuals  from  half  an  inch  to  an  inch  and  a 
half,  or  even  more,  depending  partly  upon  the  prominence  of  the 
clavicle,  and  partly  upon  the  development  of  adipose  tissue ;  and 
the  frequent  difficdty  and  sometimes  utter  impracticability  of  ligat- 
ing  it  without  great  danger  on  this  account  alone,  must  have  struck 
every  one  who  has  performed  many  dissections  of  this  region. 
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Bbakches. — Tlie  brftnclies  of  the  sabclavian  arii — 
The  Vertebral, 
Thyroid  axis, 
iQternal  mammarj, 
Superior  iatercostal,  am] 
Deep  CLTvical. 

But.  before  proceeding  farther,  it  should  be  mentioned  that  no  arterjf  in 
(he  bod;  presents  more  Dumerous  variatioDB  iu  reference  to  the  namber  sail 
I  ftrrangement  of  its  branches ;  and  the  order  here  laid  down,  although,  ac- 
I  eording  to  the  author's  observation  the  most  common,  may  not  be  founJ  to 
tl^ly  strictly  to  more  than  one  subject  oat  of  three.  The  more  oommoo 
K,«wriBtiea  will  be  referred  to  in  tha  deaoriptlon  of  the  iniUvidual  branches  suti 
1  .fheir  Bubdiviaions. 

The  VERTEBRAL  ARTERY  (Fig.  208,  26),  the  first  and  largest  of 
I  lihe  branches  of  the  subclavian,  arises  from  the  upper  back  part  of 
[  the  first  portion  of  this  vessel,  where  it  lies  in  front  of  the  transverse 
[  process  of  the  seventh  cervical  vertebra.  It  ascends,  inclining  a 
i  ^ttle  backward,  enters  the  foramen  in  the  transverse  process  of  the 
1  tixth  cervical  vertebra,  traverses  the  corresponding  foramina  of  the 
I  several  vertebrie  above,  and  from  the  transverse  process  of  the  atlas 
I  makes  a  horizontal  curve  around  the  base  of  the  corresponding  supe- 
1  rior  articulating  surface,  to  reach  the  spinal  foramen  of  the  occipital 
I  bone.  Having  entered  the  cranium,  each  artery  passes  forward 
[  and  inward  beneath  the  oblong  medulla,  and  upon  the  basilar  pro- 
I  cess  of  tho  occipital  bone  they  both  unite  to  form  the  baeilar 
I  ftrtery,  as  heretofore  described.  Before  entering  tho  traosrerse  i 
f  'foramen  of  the  sixth  vertebra,  it  lies  close  upon  the  anterior  surface  ' 
I  6F  the  transverse  process  of  the  seventh,  imraediatciy  to  the  inner 
\  ude  of  the  scalene  muscle,  and  bohiiid  the  inferior  thyroid  artery. 
I  The  artery  of  the  left  side  has  also  a  close  relation  in  front  with  the 
I  fiioracio  duct,  which  here  curves  forward  from  behind  the  subcla- 
l  Tian  artery  to  terminate  in  the  back  part  of  the  subclavian  vein, 
I  just  where  it  unites  with  the  internal  jugular  to  form  the  left  boo- 
I  ttinate  vein. 

.  BaAKmss. — The  vertebral  sends  olf  a  few  Rmoll  twigs  to  the  strootntw 

I  irith  which  it  la  in  relation  in  the  lower  purt  of  the  neck,  and  from  il4 
horizontal  curve  upon  the  atlM  a  more  couaiderablu  branoh,  called  lUa  pa- 
terior  meniiitfraf,  to  the  dura  mater.  Its  branclics  within  the  oninium 
have  been  already  enumerated. 

The  left  vertebral  occasionally  originates  from  tho  arch  of  the 
aorta,  and  not  uufrequently  either  the  one  or  the  other  is  forced  d 
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enter  the  foramen  in  the  transyerse  proeess  of  the  fifth  or  fourth 
cervical  vertebra  instead  of  the  sixth. 

The  THTKOID  AXIS  is  a  very  short  but  large  tnmk  arising  from 
the  anterior  aspect  of  the  first  portion  of  the  subclayian  very  near 
the  inner  border  of  the  anterior  scalene  muscle,  having  the  phrenic 
or  diaphragmatic  nerve  lying  along  its  ontei^  side«  At  a  short  dis- 
taiice,  generally  not  more  than  a  quarter  or  an  eighth  of  an  inch 
from  its  origin,  it  divides  into  the  following  branches : — 

• 

The  Inferior  thyroid, 
Asoending  oorvical, 
Posterior  scajmkr, 
SuprsHBcapolar. 

The  IHIERIOE  THTROiD  ABTKBT  (Fig.  208,  26'),  the  second  in  point  of 
sie,  passes  in  a  tortuous  manner  obliquely  upward  and  inward  behind  th^ 
eommon  carotid,  internal  jugular  vein,  pneumogastric,  sympathetic,  and  re- 
eorrent  larynffeal  nerves,  to  the  inferior  extremity  of  the  oorlresponding  lobe 
of  the  thyroid  gland  (39)  to  which  it  is  distributed.  It  not  unfreauently 
cririiiates  directly  from  the.  subclavian,  and  genc^rally  sends  a  suudi  branch 
to  the  back  part  of  the  larynx,  and  a  few  twigs  to  the  trachea. 

The  ASOSNDiNG  CKRViOAL  ARTERY,  the  smallest  of  the  four  divisions  of 
die  thyroid  ax»,  originates  about  as  often  from  the  inferior  thyroid  (so  re- 
pNsented  in  Fw.  2m,  40).  >  It  ascends  almost  vertieidly,  lying  dose  up6n 
the  anterior  suraoes  of  the  transverse  processes  of  the  vertebra,  and  is  db- 
tributed  to  the  adjacent  muscles. 

the  vosmuoR  soapular,  or  transverse  oxrvioal  artery  (Fig.  208. 
29),  the  largest  of  the  group,  originates  almost  as  frequently  from  the  thira 
poruon  of  the  subclavian.  From  the  thyroid  axis  it  curves  transversely 
acrow  the  front  of  the  anterior  scalene  musele  and  diaphragmatic  nerve, 
traverses  the  triangular  space  in  which  is  contained  the  third  portion  of  the 
siibclavian  artery  aiid  brachial  plexus  of  nerves,  sometimes  resting  imme- 
diately upon,  and  sometimes  above  them,  and  frequently  running  close 
along  the  posterior  border  of  the  clavicle.  It  then  passes  behind  the  clavi- 
cular attachment  of  the  trapezius  muscle,  turns  dowTiward,  and,  running 
dong  the  posterior  border  of  the  scapula,  supplies  ^all  the  adjacent  muscles 
anastomosing  with  the  subscapular,  a  branch  of  the  axillary  artery.  Where 
it  crosses  the  triangular  space  above  mentioned  it  is,  of  course,  in  the  way 
of  an  operation  upon  the  third  portion  of  the  subclavian }  and  the  frequency 
of  this  occurrence  should  be  taken  into  consideration.  In  the  neck,  it  gives 
off  numerous  small  branches,  the  most  important  of  which  is  the  superjidai 
cervicatj  which  ascends  behind  the  posterior  border  of  the  trapezhis  U^  the 
muscles  upon  the  back  of  the  neck. 

When  the  posterior  scapular  originates  from  the  third  portion  of  the  sub- 
clavian, it  curves  immediately  backward  in  front  of  or  through  the  brachial 
plexus  of  nerves ;  and,  in  this  case,  the  superficial  ceirical  is  a  branch  either 
of  the  thyroid  axis  or  first  portion  of  the  subclavian.  It  sometimes  anses 
also  in  common  with  the*  supra-scapular. 

The  8UPRA-80APULAR  ARTERY  (Fig.  208, 80),  Smaller  than  the  preceding, 
is  almost  constantly  a  branch  of  the  thyroid  axis,  although  occasionally  of 
the  preceding,  as  represented  in  the  plate.  From  its  origin  it  clescends  out- 
ward to  gain  the  posterior  border  of  the  clavicle,  along  which  it  passes  to 
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ibo  superior  ed;re  of  the  scnpala,  crosses  above  the  ligament  of  the  sn|ira- 
soapular  Doich,  sad  is  distributed  to  the  muscles  upon  the  back  of  tlie 
scapula.  This  vessel  is  probably  oflener  in  the  way  of  an  operatioD  npuu 
the  third  portion  of  the  Bobclavian  tbati  the  preceding. 

The  INTERNAL  MAMMARY  ARTKRY  (Fig.  208,  31),  nearly  as  large 
OB  the  vertebral,  ariaes  Irom  the  loner  buck  part  of  the  first  portion 
of  the  subclavian  opposite  the  tbjroid  axis,  descends  immediately 
into  the  ciivitj  of  the  thorax  across  tbe  posterior  surface  of  the  car- 
tilage of  the  first  rib,  and  thence  along  the  border  of  the  stemuiD, 
to  be  distributed  to  the  muscles  of  the  anterior  part  of  the  thorax 
and  abdomen,  aa  will  be  hereafter  seen.  It  is  covered  internally  by 
the  pleura,  crossed  obliquely  at  its  origin  by  the  diaphragmatic  or 
phrenic  nerve,  and  sef)arated  from  the  inner  end  of  the  clavicle, 
behind  nhich  it  is  situated,  by  the  corresponding  innominate,  or 
brachio-cephalic  vein. 

The  SUPERIOR  INTERCOSTAL  ARTERY  (Fig.  208,  28),  Occasionally 
absent,  and  not  unfrequently  a  branch  of  the  thyroid  axis,  or  even 
of  the  vertebral  or  internal  mammary,  arises  commonly  from  the 
inferior  posterior  aspect  of  the  subclavian,  close  beneath  the  inner 
border  of  the  anterior  scalene  muscle,  descends  beneath  the  pleura 
in  front  of  the  necks  of  the  first  and  second  ribs,  and  terminates  by 
dividing  into  the  first  two  intercostal  arteries. 

The  DEEP  CERVICAL  ARTEftY,  often  a  branch  of  the  preceding, 
ascends  backward  and  outward  between  the  transverse  procca«  of 
the  last  cervical  vertebra  and  first  rib,  and  divides  into  an  ascending 
and  descending  branch,  which  supply  the  neighboring  muscles  of 
the  back.  The  ascending  branch  anastomoses  with  the  descending 
branch  of  the  occipital. 

The  VEINS  of  tbe  neck,  for  the  most  part,  correspond  to  the  arte- 
ries, there  being  here  generally  one  accompanying  vein  to  each 
artery;  and  all  assist  in  forming  the  two  main  trunks,  the  internal 
jugular  and  subclavian. 

The  INTERNAL  JUGULAR  (Fig.  210, 11)  is  the  principal  vein  of  tbe 
head  and  neck,  and  the  accompanying  vein  of  the  common  and 
internal  carotid  arteries.  It  commences  at  the  base  of  tbe  skull  in 
the  jugular  foramen,  being  here  continuous  with  the  lateral  sinos  of 
the  dura  mater ;  descends  along  the  outer  side  of  the  internal  caro- 
tid artery  as  far  as  the  hyoid  bone,  where  it  becomes  inclosed  is 


I 
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Um  same  aheath  with  the  pDeamogsstric  nerr«  and  common  carotid, 
lying  to  the  outer  side  of  the  latter,  and  at  the  root  of  the  neok  it 
joina  the  n^lanan  vein  to  form  the  brachio-cephalic  or  innominate 
rein.  Ita  siie  Taries  in  different  indiridnals,  and  often  npon  the 
two  sideB  of  the  same  person ;  but  in  g«m«l  it  is  not  leas  dian  three 
times  aa  htrge  as  the  artery  which  it  aceompanieB,  and  when  dis- 
tanded  with  blood  or  other  fluid,  orerlaps  the  latter  to  a  greater  or 


1  eperations  upoo 


less  extent ;  a  fact  that  ahonld  be  borne 
ttdier  the  internal  or  primitire  carotid. 

In  the  npper  part  of  its  ooorae  it 
reeeiree  a  namber  of  email  veins, 
■wdi,  for  instance,  as  the  lin^l, 
pharyngeal,  a  eommnnicating  branch 
from  the  external  jagnlar,*  ooeipital, 
&e^  and  opposite  the  hyoid  hone  it 
ia  joined  by  the  facial  and  temporal 
(Fig.  210),  in  conjunction  or  aepa- 
rately;  and  here  the  reasel  nnder- 
goes  a  considerable  enlargement,  cor- 
responding to  the  la^e  size  of  the 
primitiTO  carotid,  along  which  it  lies  ' 
in  the  rest  of  its  course.  About  the 
middle  of  iho  neok  it  receives  the 
Buddle  and  snperior  thyroid  veins, 
and  lower  down,  the  inferior  thyroid 
and  anterior  JDgnlar  veins. 

The  AITTERIOR  JUQDLAB  VEnr(Fig. 

210,  12),  often  absent,  and  at  best 

of  DO  ereat  site,  ia  utnated  beneath    x***  **^  " 

the  skin,  a  little  way  removed  from 

the  median  line.  It  eolleeta  the  blood 

from  the  anterior  parts  of  the  neck, 

deaeenda  at  first  verUeally  and  then 

OBtward,  and  opens  into  the  anbclaTiof  and  internal  jngnlor  near 

dieir  juDotion. 

The  raBOLATua  tbih  (Fig.  210, 14)  is  situated  at  the  root  of  the 
Deck,  behind  and  betieath  the  clavicle,  and  is  gtaierally  somewhat 
larger  than  the  internal  jngolar.  From  the  axilla,  where  it  is  called 
the  axillary  niOf  it  crosses  the  first  rib  just  in  front  of  the  inser- 

*  Sm  deMription  of  exUrnkl  jngalu,  pege  629, 
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tinn  of  the  anterior  scalene  muscle,  snd  is  therefore  anterior  to  and 
6ome  distance  below  the  third  portion  of  the  Bubclavian  artery.  It 
passes  directly  in  front  of  the  first  portion  of  this  vessel,  end  joins 
the  internal  jugular  at  a  right  angle,  to  form  the  brachio-cephalic  or 
innominate  vein.  Outside  of  the  scalene  muscte  it  receives  the 
external  jugular,  and  sometimes  the  posterior  and  superior-Bcapnlar 
veins;  and  at  its  junction  with  the  internal  jugular,  on  the  right  side, 
it  is  joined  by  the  main  trunk  of  the  lymphatics  of  the  correspond- 
ing side  of  the  head  and  neck,  and,  on  the  left,  by  the  thoracic  dact 
from  behind. 

The  VESTEBRAL  VEIN,  also  partly  seen  in  this  dissection,  accom- 
panies the  artery  of  the  same  name,  and,  leaving  the  foramen  in  the 
transverse  process  of  the  sixth  cervical  vertebra,  descends  forward 
in  front  of  the  first  portion  of  the  subclavian  artery,  to  open  into 
the  corresponding  portion  of  the  subclavian  vein. 


NERVES    OF   THE   NECK. 

The  principal  nerves  of  the  neck  are  the 

GI 0880- pharyngeal  and  branches; 
Pnenmogastric  "  " 

Spinal  accessory      "  " 

Hypoglossal  "  " 

Gustatory  "  " 

Cervical  plexus        "  " 

Brachial  plexus        "  " 

And  Syrapatbetic    "  " 


The  OLOseo-PHARTNOEAL  NERVE  {Fig.  211,  20}  is  situated  deep  in 
the  upper  part  of  the  neck.  It  is  seen  after  the  removal  of  the 
stylo-byoid  muscle  and  posterior  belly  of  the  digastric,  descending 
forward  from  the  jugular  foramen  between  the  internal  jugnl&r  vein 
and  internal  carotid  artery,  beneath  the  styloid  process,  and  then 
along  the  inner  border  of  the  stylo-gloasal  muscle,  forming  a  curve 
with  its  concavity  presenting  upward.  It  sends  branches  in  the 
neck  to  the  stylo- pharyngeal,  stylo-hyoid,  digastric,  and  proper 
pharyngeal  muscles,  the  tonsils,  mucous  lining  of  the  pharynx,  and 
muscular  and  mucous  structure  of  the  back  part  of  the  tongue. 

BnANcnES.— The  gtosao-phoryngeal  originafcB  from  the  uppt-r  part  of  llic 
groove  hetWBUu  the  oUvary  and  rcstifonn  bodies  of  the  ublong  raedulia,  Imts 
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die  cnoiinm  at  the  jngolar  foramen  lying  here  internal  to  the  jngnlar  vein, 
and  in  front  of  the  pnenmogastrio  and  epinal  acoesBo^nerreB;  it  deaoenda 
between  the  vein  and  internal  carotid  artery,  carves  forward  in  front  of  the 
artery  beneath  the  styloid  process  and  its  three  mnsclesy  winds  aronnd  the 
stylo-pharyngeal  muscle,  and  thence  along  the  inner  aspect  of  the  stylo- 
gkMsal  to  tlie  tongue.  Within  the  jugular  canal  it  presents  two  enlarge- 
menta  or  ganglia;  the  supenor  yery  small,  and  inyolving  only  a  portion  of 
the  thickness  of  the  nery^^tNdled  the  jugular  ganglion;  and  the  inferior 
much  larger,  oompriaing  all  the  fib'rea  of  the  nerve,  is  lodged  in  a  small  de- 
preasibn  of  the  petrous  bone,  and  henoe  called  the  petrous  gangliony  or  the 
ganglion  of  Andersch.  The  hraiiches'of  the  nec?e  are  the  cervical,  already 
mentionedi  and  offiBeto  from  the  pttroua  gangli<yQ.  These  are,  1,  a  smiul 
filament  to  join  the  auricular  faraiioh  of  the  pnenmogastric;  2,  a  similar  one 
to  the  upper  ganglion  of  the  sympathetio;  8,  one  to  the  ganglion  at  the 
root  of  the  pnenmogastrio ;  4,  a  eommunjoating  branch  to  or  from  the  facial 
nerye,  perforating  the  digastric  mvade;  and,  5,  one  to  the  tympanum,  called 
the  (ympaiitc  tfiimch  or  Jaeobaon'a  nerye.  This  last,  by  &r  the  most  in- 
tanating  of  the  group,  rdphetf  the  tympanum  through  a  minute  opening 
■tailed  upon  the  anterior  indl  of  the  jjugular  notch,  and  having^ven  off  a 
small  filament  to  form  a  plexus  (j^panic  piexut)  with  a  twig  from  the 
mnpathetic,  is  distributed  to  the  hning  membrane  of  the  tympanum  and 
Euatachian  tube,  sending  brandies  also  to  the  fenestra,  carotid  plexus,  large 
superficial  petrosal  nerve,  and  otic  ganglion. 

The  PNEUMdGASTiucc  NEBVB  {nervt$$  vagusj  par  vagum)  makes  its 
appearan<ie  in  the  neck  at  the  jugular  foramen,  upon  the.  kner  side 
of  tbd  intenial  jugular  yjein,  descends  incloflfed  in  the  aame  afaeath 
with  this  yeeeel  and  the  intemal'and  primitive  carotid  arteries.  At 
the  root  of  the  heck  (Fig.  211,  24),  in  front  of  the  first  portion  of 
the  right  aubclayian  artery,  but  parallel  to  the  left,  it  inclines  a  little 
inward  to  reach  the  ceaophagua,  by  the  side  of  which  it  is  continued 
into  the  thorax  and  abdomen. 

Branches. — ^Tho  pneumogastric  nerve  originates  frt>m  the  groove  upon 
the  oblong  medulla  immediately  below  the  spinal- accessory^  by  a  larse  num- 
ber of  filaments,  which  are  collected  into  a  flat  bundle  before  leavmg  the 
cranium.  In  the  jugular  foramen  the.  nerve  is  anterior  to  the  vein,  and 
presents  a  small  enhirgement,  involving  only  a  part  of  its  thickness,  <mlled 
the  ganglion  of  the  root  of  the  pneumogastric.  from  this  ganglion  one  or 
two  filaments  are  given  off  to  the  spinal  accessory;  another,  called  the  auri- 
cular  branchj  receives  a  filament  from  the  glosso-pharyngeal,.  enters  a  fora- 
men in  the  petrous  bone  ne^  the.  styloid  process,  traverses  the  bone  across 
the  aquednot  of  Fallqpius,  and  emerging  between  the  mastoid  process  and 
external  auditory  meatus,  ia  distributed  to  the  integument  and  cartilage  of 
the  ear.    - 

Immediately  after  leaving  the^jugular  foramen,  the  pneumogastric  receives 
the  internal  or  accessory  branch  of  the  ^inal  aocessoiTf  ana  then  enlarges 
mto  a  reddidi-grav  ganglion  of  a  cylindrical  form,  and  nearly  an  inch  (ten 
lines)  in  lengthy  which  comprises  the  whole  thickness  of  the  oord,  excepting 
the  n>inal  accessory  branch,  and  is  sometimea  called  the  pkxi/orm  ganglion 
(Kg.  212, 11). 
86 
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Thia  trnnglion,  vhi:>h,  to  distdnf^iafa  it  trom  tlic  ^mall  aite  within  the 
jugular  forameD,  is  also  called  the  lintfr  or  tbe  largtr,  senda  off  minute  cnm- 
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2.  Slflo-hjuld  D 

B.  Sbrno-hjiild  lauMla.  1(1.  BWnK-Uijiaiil  ddkIe.  IL.  ThjrrD-bjald  moH]*,  apoi 
brmnch  of  Ib>  brpogLiMBl  nirvs.  11.  Oinn-hycdi)  muaele.  atnl^hUmnl  b;  th«  nnu 
mrrkml  IufU,  Oinath  wbMi  1(*  Icndm  rliTn.  IIL  Oimiaiin  mnitid  ■rtnr.  It- InUnalJucaliU' •«>. 
U.  SlWrsBl  ouoUil  (lierj.  10.  Inurnil  i-uDtld.  17.  OiuIstotT  bnach  dT  tb«  flab  pvT*.gl>ln(* 
bnnfh  to  (IS)  the  nibmullliirf  iangllaii.  10,  DofI  at  unbiDHilltiry  glsod.  K.  GI(H»f>)iHT<*P^ 
atm.  11.  HnxghuHl  mm.  S3.  Dwnndlng  bmch  of  the  hjpagknul.  93.  OmuuBlwIkif  tiurb 
ftDm  the  oiriinJ  plsiol.  31.  FaaanojnilTlir  pAre  emrr^ng  from  belwnn  Uls  IntoruljocillH  nla 
17  tocalnlliacbiMI.     36.  Ytditi  umrt,viaa%VaiitKm  Dm  t^lomdcU  *h- 
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tdunicntini;  filamentii,  that  form  an  intricate  plexus  beneath  the  base  of  the 
cranium  with  o^ets  from  the  facial,  glosao- pharyngeal,  apiQal  MMStesorr. 
sympathetic  and  aupcrior  RpianI  nerves.  It  has  also  two  conadenble 
farflDches,  one  to  the  pfaaryni,  called,  consci{nent]y.  the  pharyngeal,  and  one 
to  the  larynx,  nained  the  euperior  laryngeal,  to  distinguish  it  from  tlie  infe- 
rior or  recurrent  laryngeal. 

The  PHARTNOEAL  lirunch  (Fig.  212,  13)  descenda  behind  the  intcratl 
carotid  artery  to  the  hack  of  the  pharynx,  and  is  diEtribut«<l  to  the  con- 
strictor niuM'les  nod  lining  membrane  of  this  cavity,  forming  hero  with 
branches  from  the  glo^so-pharyngeal,  superior  laryngeal,  and  sympalhctic 
nerves,  the  pharyngeal  plexus. 

The  SUPERIOR  LABVNOF^L  (Fig.  212, 15),  at  first  deeply  seated,  dcocendt 
forward,  pa-ssing  behind  the  internal  carotid  artery,  and  having  sent  commu- 
nicatiog  fllameots  to  the  superior  ganglion  of  the  sympnthetic,  lingual  nerve, 
and  pharyngeal  plexus,  divides  into  an  external  and  an  int«ma)  branch. 
The  external  divieion  is  distributed  to  the  stemo- thyroid,  stemo-hyoid,  and 
crico-thyroid  muscles,  and  thyroid  body  ;  the  internal  perfomtes  the  inem- 
e  between  the  byoid  bone  and  thyroid  cartilage  (thyro-liymd  membrane). 


iiLMnmiij-iriA  ths  lujAjfekl  vteiy, 
•ad  boMliftBtod  to  tile  amoona  mem- 
bnne  lining  die  UrynZ. 

Vrom  the  origin  of  the  Banrior   ' 
laiTiigeil  t»  the  mm  of  lite  neck,  the 
pnennogutrio  ftiniiehM   oily  &  Sew 
"         '  ,  balled  eervuxU  car- 


diae  hrmieha  (I^.  212,  16),  whieb 
jdia  t}»  oeriiM  oraeti  of  the  Bynpa- 
tbetio.  Tlte  Uigeet  ooe  of  Ibeee  ■ooses 
off  is  the  loweat  pert  of  the  neck,  wd 
desoends  into  ue  tborei,  apoD  the 
fight  dde,  dong  Uie  bnchio^epHalie 
<Dc  inbomintte  arterj,  and  M  the  left 
OT«r  the  eroh  of  the  morta. 

ThelSFERIOROrRKCURJlENTLAaTN- 
OKAL    NERVK    (Fig.    212,    17),    kriKS 

from  the  pneumngaBiric,  upon  the  right 
ride,  opposite  the  lover  border  of'tfae 
&rBt  portion  of  tlie  aubclaviim  «rteij, 
Itefaiod  irhicli  it  uKOeiiils,  iindou  tOQ 
left,  ')pp09ite  the  art'h  uf  ihn  aorta,' 
nnosd  irtiieb  it  vinds,  and  rotnms  to 
tko  neok.  Dpou  either  side  it  ia  sit- 
nated  in. the  groove,  between  the  cee»- 
phagw  and  trkcliea,  sends  off  a  few 
lUnenta  to  Ae  anterior  part  of  tbe 
toaehM,  thrrmd  bod^i  and  lower  part 
of  d>e  pharynz,  and  ie  finely  diatribttted 
-to  the  interior  mnscles  i^  the  Uijnz. 
^he  Imndies  of  the  ^nenmonutrie 
witluB  Itie  thoiwc  irill  be  notieed  when 
the  ocmtenU  of  tiiia  esrit;'  oome  nnder 
eonnderation. 

The   BPIMAL   A0CBB80BT    NBRVB 

{Big.  212, 9,  BBd  213,  4)  ia  found 
in  the  apper  ,purt  of  tha-  neck 
^MDQkth  the  sterno-cleido-mutoid 
noiol*,  and  -apon  taming  the  miu- 
ole-oatwwd,  the  oerre  is  aeea  per- 
forating ita  posterior  border  from 
abore^  downward  uid  oatwsrd.  It 
arises  by  sereral  roots  (Fig.  212,: 
Aw*  the  aide  of  tha  spinal  owd,  be- 
tween  the  anterior  and  pestenor  bc^ib*^ 
roots  of  the  apiaal  oecves,  as  low 
as  the  fourth  cerrical  vertebra ;  it 
fetfeends  and  enters  the  craninm 
Utronghthe  ftecipito-spinal  foramen 
(fofwnen   moffnum),    and    again 


wMlL  1.  AirtolocVVuriMdligdlH.  t.  Lrfl 

eUni7  kodf.     1.  I<fi  iwtUinB  todj.    a.  Two- 

0»*ln  rf  IlM 


tniKliH.  II.  B*eiimiit  orlnlMiir  lUTvgnL 
U.  Aatorkir  poliDourT  bnachfi*.  10.  P^Urlor 
tmlBHUd  tna^m-  «■  ttopbacHd  »lniu. 
IL  Outita  tniKiiM.  n.  OitgiB  Df  Oh  tftal 
■aMoiy.    si  II*  InnebM  to  th*  ■l«iuiiini 
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leaves  this  c&vit;  at  the  jugular  foramen  in  the  same  steath  with  ihe 
pneumogaBtrtc.  Within  the  jugnlar  furamcn  it  commanicates  with 
the  superior  ganglion  of  the  pneumogastric,  and  immediately  beyond 
ita  exit  divides  into  two  branches ;  an  internal  or  /Kces»6iy,  wluch 
joins  the  pneumogastric  above,  hut  docs  not  enter  into  the  formation 
of  the  lower  ganglion  of  this  nerve;  and  an  external,  larger  one, 
which  descends  outward  and  backward,  Bon^etimes  in  front  of  aod 
sometimes  behind  the  internal  jugular  vein,  perforates  the  sterno- 
mastoid  muscle,  supplying  it  with  branches,  and  dips  beneath  the 
anterior  border  of  the  trapezius  muscle,  to  which  its  terminal  divi- 
eioDs,  communicating  with  the  cervical  nerves,  are  distributed  (Fig. 
213,  5). 

The  HTPOGLOSSAL  NERVE  {lingual  nerve)  (Fig.  211,  21,  and  213, 
6)  is  seen  in  the  upper  part  of  the  neck,  curving  transversely  aonMS 
the  internal  and  external  carotid  arteries,  following  the  lower  bordv 
of  the  posterior  belly  of  the  digastric  muscle,  and  then  turning  up- 
ward to  reach  the  side  of  the  tongue,  beneath  the  posterior  margin 
of  the  mylo-hyoid  muscle.  It  originates  from  the  outer  side  of  the 
anterior  pyramidal  body  of  the  oblong  medulla,  leaves  the  cranium 
through  the  anterior  condyloid  foramen,  passes  downward  and  for- 
ward between  the  internal  jugular  vein  and  internal  carotid  artery, 
runs  along  the  lower  border  of  the  digastric  muscle,  then  curves 
upward  across  the  occipital  and  external  carotid  arteries,  entcn 
between  the  mylo-hyoid  and  lower  portion  of  the  hyoglossal  muscles, 
and  is  continued  in  the  substance  of  the  genio- hyoglossal  to  the  tip 
of  the  tongue,  being  distributed  solely  to  the  muscular  tissue  of  this 
organ.  Soon  after  leaving  the  cranium,  it  has  communicating  fila- 
ments with  the  pneumogastric  and  first  ganglion  of  the  sympathetic 
nerve,  and  gives  off  near  the  occipital  artery  a  long  descending 
branch,  called  technically  the  descendcns  noni  (Fig.  211,  22),  which 
descends  upon  the  sheath  of  thejngular  vein  and  carotid  artery, 
forming  about  the  middle  of  the  neck  a  loop  with  a  branch  from  the 
pneumogastric  or  cervical  nerves.  From  this  loop,  the  convexity  of 
which  is  directed  downward,  filaments  are  given  off  to  the  omo-hyoid, 
aterno-hyoid,  and  sterno- thyroid  muscles. 

The  ultimate  branches  of  the  hypoglossal  nerve  supply  the  stvlo- 
glossal,  tbyro-hyoid,  hyoglossal,  and  genio- hyoglossal  muscles.  It 
also  sends  filaments  of  communication  to  the  gustatory  nerve. 

The  GDSTATORT  Or  LINGUAL  BRANCH  OF  THE  INFERIOR  MAXILLARY 

ITSRVE  (Fig.  211,  IT)  makes  its  appearance  deep  in  the  uppi 
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of  the  Deck,  apoD  the  inner  side  of  the  base-of  the  lower  jaw  neir 
its  angle,  whence  it  turns  forward  across  the  upper  part  o^the  hjo- 
gloBBal  naBcle  above  the  Bnbtnaxillary  gland,  and  (^tinning  beneath 
the  macooa  membrane  of  the  mouth  and  above  the  mylo-hyoid  mascle, 
is  distribnted  t»  the  mncons  covering  of  the  tongne  as  far  as  its'^tip. 
In  its  coarse,  it  sends  braochee  to  the  palate,  pharynx,  gums,  sub- 
maxillary, apd  sublingual  glands. 

Thb  Sthpatbviio  Nbrti.— ^The  central  portion  of  this  nerva 
eonaists  of  a  emdl  knotted  cord  which  lies  upon  each  side  of  the 
boat  of.  the  spitial  column,  and  extends  from  the  base  of  the  skull 
to  the  coccyx.  The  oervical  portion,  seen  in  this  dissection,  descends 
from  tbo  base  of  the  cranium  close  along  the  sides  of  the  bodies  of 
the  vertebr:e,  behind  the  common  sheath  of  the  jugular  vein,  caretid 
artery,  and  pnenmogaetrfc  nerve,  and  enters  the  thorax  over  the 
first  portion  of  the  subolavian  artery.  In  its  course,  it  presents 
tbne  ganglionic  enlargements  inA  nniaerons  branches  of  communi- 
tttiofi  and  distribution.  The  tuperior  and  largest  of  these  ganglia 
is  situated  uppn  the  second  and  third  cervical  vertebrSe ;  it  is  about 
an  inch  in  length,  but  differs  very  greatly  in  different  subjects, 
fnnform  in  shape,  of  a  reddish-gray  color,  and  smooth  surface.  The 
middU,  Tery  small  and  frequently  wanting,  is  situated  opposite  the 
fifth  or  six  vertebra  in  front  of  the  inferior  thyroid  artery,  and 
varies  in  shape  in  different  individnalB.  The  inferior,  larger  than 
the  preceding  and  of  a  crescentic  shape,  may  be  found  either  upon 
the  transverse  process  of  the  seventh  cervical  vertebra,  or  between 
this  and  the  first  dorsnl  vertebra,  near  the  head  of  the  first  rib  and 
behind  the  vertebral  artery.  * 

RuNOHES. — ^Tbe  Baperior  cervical  ganglion  gives  nff  superior,  inferior, 
internal,  external,  and  noUrior  brunches.  The  tvpertor,  two  in  nUkber, 
enter  tbe  craniam  through  the  carotid  cnnal  of  the  petrouii  bone.  Thej  form 
upon'the  internal  carotid  artery  and  cavernous  sinus  tbe  carotid  and  cavera- 
ons  plezoses  from  which  brancbea  are  seut  to  the  tympannm, 'and  comsin- 
■ieatiog  filament*  to  tbe  spheno-paUtloe,  sixth,  and  Jacobeon's  nerves, 
Qaaaerian  ganglion,  orbital  plexus,  and  lenticular  "ganglion.  The  in/en'or 
it  tbe  central  cord  that  descends  to  the  middle  ganglion.  The  anbrior  are 
very  numerous,  and  accompany  the  branches  of  the  external  carotid  artery, 
and  also  form  communications  with  tbe  spinal  accessory,  gloseo-pharyngeal, 
pncumogastric,  and  hyporioaaul  nerves.  The  eilenuil  pass  directly  out- 
ward, and  join  the  firat  three  or  fonr  cervical  nerves  as  they  emerge  from 
the  spinal  canal.  Tbe  internal  are  very  nomerous ;  some  of  them  acoom- 
pany  branches  of  the  external  carotid  artery  to  the  tongue,  thyroid  body, 
ttce,  tue. ;  aome  go  to  the  pharynx  and  larynx,  and  one  to  the  heart.  Thia 
last  mentioned,  <»lled  the  upprr  canliac  hct-m,'  arisea  from  the  lowcv  extremity 
of  tbe  ganglion,  descends  behind  tbe  sbcatb  of  the  jugular  vein  and  carotid 


artery,  but.  in  front  of  tho  inferior  ibyioid  artery,  and  enter*  tlie  cheil 
Bomctimes  in  front  of  and  sometimes  lioiiinJ  tlie  firet  purliou  of  the  aubcU- 
vian  artery,  to  join  the  greitt  cardiac  plexua  upon  the  concavity  of  the  arch 
of  tho  aorU.  h 

Tlie  middle  gangllDa  eouraaoicMeH  above  and  below  with  tbe  other  tva; 
eileriially,  with  the  third,  fourth,  and  fifth  cervical  nerrce;  and  from  its 
inner  side  eeoda  off  tho  mlJiUe  cariliac  nervf,  which  descenilB  behind  the 
sheath  of  the  common  carotid  artery  either  in  front  of  or  beneath  the  fir^t 
portion  of  the  enbclaviaD  artery,  and  joins  the  deep  «ardiac  pleios  above 
mentioned. 

The  inferior  ^an^^ioo  sends  a  common  trdnk  to  the  tniddl^^  and  commu- 
nicatiDg  filaments  lo  the  dtHphTo.gmatic.  brachial,  and  recurrent  laryngeal 
nerves ;  and  from  its  internal  aspect  originates  the  inferior  cardiac  nerw, 
whieh  descends  to  lite  cardiac  plexus,  cnmiQUnicating  in  its  <;ourK  with  the 
pneumogaatric  and  recutreut  laryogcal  nerves. 

The  cervico-spinal  nerveg,  eight  in  number  oa  each  Bide,  emerge 
from  the  spinal  canal  through  the  corresponding  intervertebral  fora- 
mina, and  divide  into  anterior  and  posterior  branches.  The  snle- 
rior  branches  of  the  first  f&ur  unite  to  form  the  cervical  plexus,  and 
those  of  the  inferior  four,  the  brachial  plexus.  The  postsrior 
branches  are  distributed  to  the  muscles  of  the  back. 

Tho  CERVICAL  PI.EXUS  {Fig.  213)  is  situated  upon  the  side  of  the 
upper  part  of  the  neck,  beneath  the  posterior  border  of  the  stemo- 
clei do- mastoid  muscle,  and  in  front  of  the  biteriil  attachments  of  the 
muscles  of  the  back  of  the  neck.  It  is  formed  by  the  union  of  the 
anterior  divisions  of  the  upper  four  cervical  nerves,  each  of  which, 
eicoept  the  first,  divides  into  a  descending  and'an  ascending  branch 
that  communicate  together  above  and  below. 

Branches. — Its  hranclicB  belong  to  a  superficial  and  deep  set.  The 
aupcrficial  set  consista  of  nsceadiog  and  descending  branches,  the  former 
oomptising  the  superfieial  cervical,  auricular,  and  small  occipital  ucrves,  and 
the  latter  tho  supra-clavicukr  nerves,  all  of  which  have  l>een  already  men- 
tioned. The  dfep  set  consists  of  communicating  filaments  to  the  pncuuio- 
gastric,  hypoglossal,gloaso-pbaryngeuI,  and  sympathetic  nervea,  and  numerous 
muscular  branches,  namely,  to  the  trapesius,  elevator  of  the  scapula,  stomu- 
mastoid,  stemo-hyoid,  oino-byoid,  stcDio-tbjrmd,  posterior  scnlcue  muwUe, 
and  diaphragm.  Tho  most  interosliug  uf^^lhese  is  the  diaphragmatic,  and 
the  branch  to  the  'Subhyoid  muscles. 

The  diaphragmatic  or  phrenic  nerve  (Fig.  213,  9,  9)  is  derived 
from  the  anterior  divisions  of  the  third  and  fourth,  and  sometimes 
also  from  the  fifth  cervical  nerves.  It  descends  obhtjuflly  inward  over 
the  anterior  scalene  muscle,  and  entei's  the  thorax  across  the  root  of 
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the  ioternftl  mftmmuy  wterj.     Within  this  ORvity,  it  is  bonnd  bj 
the  plean  to  the  aide  of  the  -pericardinm,  along  vhich  it  passes  to 
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its  ultimate  distribution  upon  the  aniler  surface  of  the  diaphragm. 
It  sends  also  a  small  branch  to  the  liver,  suprs-reoal  capsule,  and 
inferior  ear*  vein. 


The  subhi/oid  branch  of  the  cervical  plexus,  called  technically  the 
communieant  nont  (Fig.  213,  8),  ariaeB  from  the  aecood  and  third 
nerves,  descends  Jnward  beneath  the  sterno-cleido-mastoid  muscle, 
aiM,  about  opposite  the  thyroid  body,  joins  the  deecending  branch  of 
the  hypoglossal  upon  the  sheath  of  the  carotid  artery  and  jugular 
vein  in  the  form  of  a  loop,  from  which  branches  are  given  off  to  the 
depreaaor  muscles  of  the  larynx.     This  nerve  is  often  double. 

The  BRACHIAL  PLEXlis  (Fig.  213,  11)  is  situated  in  the  lover 
external  part  of  the  neck,  and  is  farmed  by  the  union  of  the  ant«- 
rior  divisions  of  th«  lower  four  ceryical  nerves  and  first  dorsal,  nhich 
emerge  from  the  corresponding  intervertebral  foramina  between  tho 
anterior  and  posterior  scalene  muscles.  It  is  placed  above  and  ex- 
ternal to  the  third  portion  of  the  subclavian  artery,  and  beneath  the 
posterior  belly  of  the  omo-hyoid  muscle ;  it  is  at  first  broad  and  flat, 
but  becomes  narrower  and  more  closely  related  to  the  artery  as  it 
descends  over  the  first  rib  beneath  the  clavicle  toward  the  axilla. 

Its  brancbes  atove  the  clavicle  are  the  posterior  tboracic.  eupra-acapular, 
and  iimall  tilameBts  tn  iLe  ailjiicent  mnscles  and  iliapbrB(:iiiaiic  nerve. 

The  potUrior  or  lateral  tiiorw.ir  (Fig.  2ia,  14)  arisea  clow  to  the  spine  in 
the  substance  of  the  posterior  scnleno  muscle,  and  descends  behicid  the 
plexa'<  to  the  lateral  parts  of  the  tboraz,  uid  ia  distributed  priocipally  to  Itio 
f^eat  serrate  muscle. 

The  mpra-trapvlar  (13)  oomos  from  the  upper  part  of  the  plexm,  de- 
scends obliquely  beneath  the  anterior  edge  of  the  trapezius  muscle,  puses 
throogh  the  supra-scapulnr  notch,  and  is_  distributed  lo  tho  raosclea  on  the 
back  of  the  scapula.     The  axillary  branches  wiU  be  seen  hereafWr. 


THE  THYaOID  BODY. 

Before  leaving  the  neck  the  student  should  examine  this  singular 
organ  (sometimes  called  a  gland,  although  it  possesses  no  excretory 
duct,  and  its  function  is  entirely  unknown),  situated  upon  the  front 
and  sides  of  the  upper  part  of  the  trachea,  beneath  the  stemo-hyoid 
and  thyroid  muscles  (Fig.  208,  39).  It  is  of  a  brownish  or  dnsky- 
red  color,  nearly  symmetrical,  but  unlike  any  familiar  object  in 
shape  (unless  It  be  a  pair  of  old-fashioned  saddle-bags).  It  consists 
of  two  large  lateral  lobes,  and  an  intervening  narrow  flattened  por- 
tion, denominated  the  Uthmus.  The  lobes  are  of  a  flattened  pyri- 
form  shape,  and  about  two  inches  in  length,  the  right  somewhat  the 
larger ;  they  rest  upon  the  sides  of  the  trachea,  the  lower  Or  large 
extremity  reaching  as  low  as  the  sixth  ring  of  this  tube,  the  apex 
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touching  the  side  of  the  thyroid  cartilage,  and  the  posterior  or 
outer  margin,  in  contact  with  the  ^sheath  of  tke  commAi  urotid 
artery  and  jugular  vem,  the  left  touching  also  the  side  fr  the 
CMophagns. 

The  isthmus  is  of  very  variable  shape  and  size,  but  in  gei^al 
about  half  an  inch  broad  and  quarter  of  ao^nch  thick.  It  rests  upon 
the  second,  third,  and  fourth  rings  of  the  trachea,  and  is  continuous 
with  the  lateral  lobes  near  their  larger  extremities.  Frequently, 
however,  it  is  quite  large,  constituting  a  middle  hhe^  which  is  pro- 
longed upward  in  the  median  Une,*  in  a  pyramidal,  form,  sometimes  as 
far  as  the  lower  margin  of  the  thyroid  cartilage.  A  flattened  muscle 
(elevator  of  the  thyroid  gland)  sometimes  extends  from  the  upper 
border  of  the  isthmu9  to  the  hyoid  bone,  only  a  smgle  instance*  of 
wliieh,  however,  has  come  under  the  author's  observation. 

SnuOTUBB. — The  thyroid  body  is  composed  in  part  of  a  strong, 
transpar^it,  fibrous  capsule,  from  the  inner  surface  of  which  pro- 
ceed numerous^  processes  or  septa,  which  divide  the  organ  imper- 
feetly.into  small  irregular  lobules.  These  lobules  are  farther  divisible 
into  minute  closed  vesicles  of  various  forms,  which  have  well-marked 
fibrous  walls,  and  inclose  a  fluid  containing  numerous  granular 
nuclei  of  a  rounded  or  oval  form,  and  a  few  perfect  cells  of  larger 


The  vessels  of  the  thyroid  body  are  numerous  and  large.  Its 
arterieSj  four  in  number,  two  superior  and  two  inferior,  come  from 
the  external  carotids  and  subclavians ;  to  which  is  occasionally  added 
a  fifth,  called  the  middle  thyroid^  that  generally  arises  from  the 
innominate,  sometimes  from  the  arch  of  the  aorta,  between  the  in- 
nominate and  the  left  carotid  (Fig.  208);  it  ascends  in  front  of 
the  trachea,  and  is  never  of  any  very  great  size.  Notwithstanding 
its  small  size,  this  artery  might  give  rise  to  some  inconvenience  if 
cut  in  tracheotomy,  an  accident  that  could  hardly  be  avoided. 
The  veins  are  very  large,  and  form  on  each  sid^  a  superior,  middle, 
and  inferior  trunk,  the  first  two  pairs  of,  which  open  into  the  inter* 
nal  jugulars,  but  the  inferior  form  an  intricate  anastomosis  in  front 
of  the  trachea,  and  terminate,  the  right  in  the  inferior  cava  vein, 
and  tb^  left  in  the  left  brachlo-cephalic.  The  lymphatics  are  very 
numerous  and  very  large.  The  nerves  are  few  and  small,  and  come 
from  the  pneumogastric  and  sympathetic. 

*  In  this  case  the  ihu«cle  was  nearly  or  quite  as  large  as  the  stemo-hjoid, 
and  proceeded  directly  up  the  middle  of  the  neck  iu  front  of  thu  larynx  to  the 
hyoid  bone. 
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9be  tunction  of  this  body  has  jet  to  be  diseoTered*  Its  tiae  in 
the  fjmtu8#8  pelatiTOTjr  maeh  gre&ter  than  in  after  life,  and  is  some- 
^ha^reater  in  the  female  than  in  the  male.  Its  enlargement  or 
hypertrophy,  which  is  sometimes  enormoos,  constitutes  the  disease 
CB^^  goitre. 

*  I  « 

ran  cATm  of  the  icotTH. 

The  cavity  of  the  month. is  of  an  oval  shape,  the  large  extremity 
of  the  oval  presenting  forward,  and  its  axis,  nnKke  that  of  any  of 
the  inferior  annuals,  is  directCKl  boriaontaHy  from  befott'e  badcwaid* 
It  is  bounded  abav^  by  the  hard  palate;  M^ti^by  the  tongae  and  the 
mylo-byoid  muscles;  in  ^ont  by  thei gam^  dental  arches,  and  lips; 
laterally  by  the  gums,,  teeth,  and  cheeks ;  and  poiteriarfy  by  the 
soft  palate.  It  communicates  in  front  with  the  external  air,  and 
behind  with  the  pharynx  by  a  considerable  opening,  called  tiie 
iithmui  of  the  fauce$y  ifhiek  will  be  more  particularly  described 
hereafter. 

The  LIPS,  the  two  musculo-membranous  doors  that  guard  the 
external  opening  to  the  mouth,  and  whose  form  and  uses  are  familiar 
tf  every  one,  consist  principally  of  skin,  muscle,  and  mucous  mem* 
brane,  together  with  a  layer  of  little  glandular  organs,  and  numerous 
vessels  and  nerves.  The  ikiuy  the  most  external  of  these  structures, 
is  dense  and  thick,  and,  in  the  male  adult,  covered  with  hair ;  it  ii 
closely  adherent  to  the  subjacent  muscular  layer,  and  at  the  firee 
margins  of  the  lips  is  continuous  with  the  mucous  lining  of  the 
mouth.  The  mucoue  membrane  covers  the '  posterior  or  internal 
surfaces  of  the  lips,  and  forms  in  the  middle  *line  of  each  a  small 
vertical  fold  or  brtdk  (/ramufii),  by  which  they  are  connected  to 
the  gums.  The  glandular  layer  n  situated  teneath  the  mucous 
membrane,  and  consists  of  numerous  small  spherical  glands,  about 
the  size  and  shape  of  a  grain  of  wheat,  arranged  veiy  doeely  side 
by  side,  and  opening  by  small,  separate,  excretory  ducts  upon  the 
free  surface  of  the  mucous  membrane.  The  mueeutar  layer  ib  sub* 
jacent  to  the  skin,  and  is  composed  of  the  orbicular  olr  sphincter 
muscle,  and  the  ac^acent  extremities  of  tbe  twenty-ive  different 
muscles  that  are  inserted  into  its  outer  margin.  The  arteries  are 
the  four  coronary  branches  of  the  facial.  The  veins  follow  the 
course  of  the  arteries.     The  nerviM  to  the  skin  and  mucous  mem* 
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brane  are  branches  of  •the  fifth  or  trigeminal,  ajid  of  the  £Eu;ial|'t<> 
the  muBcnlar  tisauet  *     - 

The  eHBBKa  ^e  continnous  with  the  li|>s,  alid  are  eompesedlMen- 
tially  of  the  same  structures ;  but  the  muscular  layer  is  formed  by  the 
bucoinator,  and  the  glauds^  are  more  scattered^  The  mucous  v^ffa*- 
InraM,  like  that  of  Ae  lips,  is  coyered  hy^^  scaly  or  tessdUte  epi^ 
thelium,  and  perforated  upon  each  eide  about  its  middle  and  oppo^to 
the  second  molar  tooth  of  t)ie  upper  jaw  by  the  duet  of  the  parotid 
gland. 

The  hard  palate^  or  roof  of  tfie  mouth,  is  formed  by  the'  palate 
processes  of  the  superior  maxillary  and  palate  bones ;  it  is  coyere^ 
by  mucous  membrane,  beneath  which  is  a^  dense  fibrous  or  periosteal 

r 

membrane,  and  between  the  two  a  number  of  glands  like  those 
found  in  the  lips  and  cheeks.  Its  8ur£ftce  is  slightly  concare,  but 
uneven,  traversed  in  the  middle  line  from  before  backward  by  a  line 
oorresponding  to  the  union  of  the  boj[^es,  and  marked  just  behind 
the  middle  incisor  teeth  by  a  little  papilla,  which  corresponds  to  the 
inferior  termitiatiou  of  the  naso-palatine  canal,  and  is  said  to  be 
endowed  with  a  pecul^r  sensibility.'*' 

The  0UM8  are  formed  by  the  alveolar  arehes  covered  by  dense 
periosteum  and  mucous  membrane,  continuous  with  that  of  the  lips 
and  cheeks,  but  remarkable  for  its  insensibility.  The  mucous  mem^ 
brane  is  closely  in  contact  with  the  necks  of  the  teeth,  but  not 
adherent  to  them ;  the  fibrous  membrane,  bowevisr,  dips  into  and 
lines  the  ^ocket^,'  and  thus  wedges,  as  it  were,  the  roots  of  the  teeth 
firmly  in  their  places. 


THB  TONGUE. 

The  tongue,  the  special  organ  of  the  sense  of  taste,  is  oval  in 
shape,  flattened  from  above  downward,  pointed  at  its  anterior  ex- 
tremity, and  attached  by  its  posterior  extremity  to  the  body  of  the 
hyoid  bone.  Its  superior  surface,  lateral  margins,  and  tip  are  free, 
and  covered  by  mucous  membrane ;  i^  inferior  surface  is  continuous 
with  the  genio-hyoglossal,  hyoglossal,  styloglossal,  and  lingual 
muscles.  The  mucous  membrane  of  th^  tongue  is  continued  from 
the  superior  surface  behind  upon  the  anterior  surface  of  the  epi- 
glottis, forming,  in  the  middle"  line,  a  triangular  fold,  called  the 
bridle  (Jreenum)  of  the  epiglottis.    A  short  distance  exjbernal  to  the 

*  Qoain. 
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briSIe,  and  separated  from  it  ty  a  little  depression,  are  two  smflUer 

folds,  one  on  each  side,  attached  to  the  margins  of  the  epiglottis. 

From  the  under  surface  of  the  organ,  upon  each  side,  the  membraoe 

ia   reflected   upon  the   sublingual  gland  and  the  inner  esrface  of 

the  mylo-hyoid  muscle  near  its  insertion,  and  thence  to  the  inner 

.  surface  of  the  lower  jaw,  forming  the  floor  of  the  month.     In  front 

it4e  extended  from  beneath  the  tip  of  the  organ  to  the  inner  aapeot 

hof  the  symphysis  of  the  lower  jaw,  in  the  form  of  a  tolerably  large 

I  triangular  fold,  called  the  bridle  of  the  tongue,  upon  each  side  of 

l^irbich  may  be  observed  the  orifice  of  the  dnct  of  the  Eubmaxillary 

I  gland,  and  those  of  the  sublingual. 

f      The  gv.perior  or  dorsal  surface  of  the  tongue  ia  dirided  into  two 
Lbteral  halves  by  a  longitudinal  groove,  and  studded  with 
I  little  eminences  or  papilke,  of  which  three  sizes  may  be  ri 
E  The  largest,  called  the  calyciform  papilla  {papilUe  eireumvallata), 
I  Tary  from  fifteen  to  twenty  in  number,  and  are  situated  posteriorly 
f  ft  short  distance  in  front  of  the  epiglottis,  where  they  are  arranged 
I  in  two  rows,  like  the  branches  of  the  letter  V;  the  apex  of  the 
I  ugle  presents  backward,  and  is  marked  by  a  deep  mncoue  follicle 
I  ^foramen  cxcum).     Each  papilla  is  conoidal,  and  attached  by  its 
I  *pex  to  the  bottom  of  a  cup-shaped  depression  or  calyx.     The  middle 
I  lized,  called  the  fungiform  papillw,  are  scattered  over  the  whole  of 
L  tiie  surface,  but  are  most  numerous  near  the  tip;  they  are  of  a  deep- 
red  color,  flattened  on  top,  and  attached  by  a  nari-ow  pedicle.     The 
smallest  are  either  conical  or  Ji  I  if (^-m.    They  cover  the  whole  of  the 
forepart  and  middle  of  the  surface,  and  are  attached  obliquely  from 
before  backward,  as  may  be  proved  by  passing  the  hand  over  the 
organ  from  behind  forward,  when   they  will  be  made  to  stand  on 
end. 

Behind  the  papillce,  upon  the  root  of  the  organ,  are  a  number 
of  large  mucous  folliclea,  readily  distinguished  by  tfaoir  drouUr 
orifices. 

Stbvoture, — The  substance  of  the  tongue  consists  of  animal 
muscular  tissue,  and  a  variable  quantity  of  adipose  substance.  The 
muscular  fibres  are  either  intrinsic  or  extrinsic — that  Is,  they  belong 
exclusively  to  the  organ,  or  are  derived  from  surrounding  touBcles. 
The  intrinsic  fibres  are  longitudinal  and  transverse;  the  former  con- 
stitute two  layers,  attached  behind  to  the  body  of  the  hyoid  bone, 
froai  which  they  puss  forward  to  the  tip  of  the  organ  and  incloae 
the  transverse.  The  extrinsic  fibres  are  continuations  of  the  rarions 
muscles  that  are  inserted  into  the  nnder  surface  of  the  organ,  and 
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are  intimately  blended  with  the  fonner*  The  mrterie$  of  the  tpngne 
are  the  ranine  or  lingual  {one  upon  each  side)  branches  of  the 
facial.  The  nerve%  are  derired  firom  three  sources ;  the  fifth  or  tri- 
geminal supplies  the  mnoons  membrane  and  papillm^  of  the  forepart 
and  middle  of  the  organ ;  the  gloeso^pharyngeal  is  distributed  upon 
its  back  part  and  the  contiguous  fauces,  but  also  sends  a  branch  for- 
ward to  the  under  surface  of  the  tip ;  the  hypoglossal  or  lingual 
supplies  its  muscular  tissue  throughout  The  glosso-pharyngeal  and 
lingual,  or  gustatory  branch  of  the  fifth,  endow  the  organ  with  its 
special  sense,^'the  sense  of  taste,  which  is  generally  supposed  to  be 
o&ly  a  modification  of  ordinary  sensation ;  the  hypoglossal  is  a  siibple 
motor  nerre. 

Dissection  to  izposb  ths  Fauoks,  Phabtnx,  and  Larynx. — ^Having 
removed  the  muscles,  yessels,  and  nerves  from  both  sides  of  the  neck,  divide 
the  trachea  and  oesophagus  about  an  inch  below  tto'laiynZi^and  tu|n  them 
upward  from  t)ie  firont  of  the  spine  as  fiur  as  Ae  baiw  of  ihe  sKuU;  then 
a  mwjiafwise,  and  as  close  as  possible  to  th^  fironf  ofjAp  spine^  and 


^vide  the  skoU  vertioilly  upward.  Gletose  the  -parti  w^l^  j^id  staff  the 
month  and  pbuynx  Mth  eurled  hair  or  moss,  in  ep^  to  get  an  idea  of  the 
natural  form  of  .the  |Mrts,'and  to  fiioilttate  the  dissaetiqii  d  the'  muscles  of 
the  pharynx.  '         .^   . 


THE  PHARTNX. 

•  ■  • 

The  pharynx  }&  a  musculo-membranous  pouch,  abmewhat  funnel- 
shaped,  and  situated  in  the  middle  line  of  the  ^figper  part  of  the 
neck,  immediately  below  the  basilar  process  of  the  occipital  bone, 
and  in  front  of  the  cervical  vertebrae.  It  is  separated  from  the  latter 
by  the  anterior  straight  muscles  of  the  head,  to  the  anterior  surface 
of  which  it  is  attached  by  rather  loose  areolar  tissue.  Laterally,  it 
is  in  relation  above  with  the  internal  pterygoid  muscle,  internal 
carotid  artery,  glosso-pharyngeal,  hypoglossal  and  spinal  accessory 
nerves;  M^t^,  with  the  external  carotid  artery  and  its  branches, 
and  numerous  lymphatic  glaiids  ;  and,  tJi  iU  whole  lengthy  with  the 
internal  jugular  vein  and  pneumogastric  nerve.  In  front  it  is 
attached  to  the  pterygoid  processes  of  the  sphenoid- bone,  the  pte- 
rygo-maxillary  ligament,  molar  ridge  of  the  lower  jaW,  hyoid  bone, 
thyroid  and  cricoid  cartilages,  and  upper  rings  of  the  trachea,  fts 
lower  extremity  is  continuous  with  the  commencement  of  the  oeso- 
phagus opposite  the  fifth  cervical  vertebra. 

*  Oarpentes. 
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Tbo  walla  of  the  pharynx  consist  of  three  metnbrBnous  innaclea,  a 
strong  fibrous  layer,  and  &  lining  of  mucous  membrane.  The  mus- 
cles, called,  from  their  action,  constrictors,  are  external,  &nd  shonld 
be  examined  first,  and  may  be  exposed  by  carefully  removing  the 
areolar  tissue  from  its  posterior  surface,  the  cavity  being  stuffed  a: 
before  directed. 

The  INFERIOR  coNETaicToa  MgscLK  (Fig.  214,  8,  and  215,  9),  the 
['  ^sterior  and  loKest  of  the  three,  arises  upon  each  aide,  from  the 
two  upper  rings  of  the  trachea  and  the  lateral  surfaces  of  the  cri- 
eoid  and  thyroid  cartilages ;  it  curves  upward  and  backward,  over- 
lapping the  lower  half  of  the  middle  constrictor,  and  is  inserted  with 


Fig,  214. 


Fig.  215. 


A  poBtcuicit  Tiflv  dT 
L  A  TcrUcal  RcCkmcarriHlliiuirvcriaJjtbnMigti 
1^  bsH  gf  lb<  akolL    Z.  1^  psoUitH  InritEr  of 


I    CoKle.    I.  1 


fi.  Tbt  (CjIdU  pr 


»  of  tbii  tecDporal  bum 

li  tfa*  «1f]i>pbAi7nf«J 

trilmnltjr  aT  t1ib  rtylo- 
IfaiirniM]  muKlg  UUcfaAl  W  11m  niFntor  binn 
'.  Md  p«tu4cir  botiln  a(  Uib  IhjniUl  «rtUi«>. 
•.  Tbr  IdIMpt  cautrMor  at  tbs  ph>r]mi.  tl. 
Tb*  mbldl*  cvnitri^fir  nf  tb«  ptMrynx.  lArtlj 
«I»BniilaD  Uic  Isft  iddc  b;  thg  Infbrlat  nmtlrlfUrr. 
U.  rho  mpiTlBr  mnptrtdoi-  of  lbs  phurTtn.  tl. 
np  tTlcraaL  BUrAk»  uf  mucout  piamLnov  uf 
^burnif  unoDTvnct  by  muflraUit  tsbre«- 

its  fellow  of  the  opposite  side  kto  the  middle  line  of  the  phairox 
behind  and  below. 

Dissection. — Diwieet  lUe  inferior  cnnstrictor  of  one  side  aa  reprcwiilfil 
in  Fig.  214,  and  the  next  muscle  of  tb«  same  side  will  be  brooglit     "    " 


wholly 

J 
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The  MIDDLE  CONSTRICTOR  MUSCLB  (Fig.  214,  9,  and  215, 10), .  tri- 
angular or  fan-shaped,  arises  fronf  the  two  horns  (comoa)  of  the 
hyoid  bone  and  the  st jlo-h joid  ligament,  cnryeabackward  and  spreacis 
outward,  and  is  inserted  with  its  fellow  of  the  opposite  sid0  into  the 
upper  two-thirds  of  the  middle  line  of  the  pharynx  behind,  and  into 
the  basilar  process  of  tl^e  occipital  bone.  It  is  OTorlapped  below  bj 
the  preceding  niuscle,  and  overlaps  above  the  lower  part  of  the 
uea^lf  which  is 

The  SUPBRIOR  CONSTRICTOR  (Fig.  214, 10,  and  215, 11).    This 

thin  and  quadrilateral  muscle  arises  from  the  internal  pterygoid 

plate,  the  pterygo-maxillary  ligament,  and  the  posterior  extremity 

of  the  lower  jaW,  carves  almost  horizontally  backward,  and  is  in* 

•erted  with  its  opposite  fellow  into  the  upper  half  of  the  middle  line 

of  the  pharynx  behind^  and  into  the  basilar  process  of  the  occipital 
bone. 

UsB.  —  The  constrictor  muscles,  as  their  name  imports,  di- 
minish the  cavity  of  the  pharynx,  by  which  movement,  which  is 
only  partly  under  the  control  of  the  will,  substances  I'^ived  from 
the  mouth  are  grasped,  and  then,  by  an  elevstioti  of  tlM'pouch 
produced  by  the  stylo-pbaryngCal  and  the  elevl^tor  iriuscles  of  the 
larynx  and  tongue,  they  are  forced  down  into  tKit 


Dissection.-— Dissect  the  constrictors  carefully  asidCy-aad  a  str<mg  apon- 
eurosis, or  fascia,  will  be  brought  into  view. 

The  pharyngeal  aponeurosis  is  the  middle  coat  of  the  pouch,  and 
similar  in  alf  respects  to  the  fibro-areolar  coat  of  the  intestinal  canal. 
It  is  attached  above  to  the  basilar  process  of  the  occiiHtal  bone,  the 
apex  of  the  petrous  bone,  and  j)terygoid  processes  of  the  sphenoi(>, 
and  extends  downward  between  the  mucous  and  muscular  layers, 
becoming  thinner  as  it  descends,  and  is  continuous  with  the  fibre* 
areolar  coat  of  the  oesophagus. 

DisSBonoN. — Open  the  pharynx  behind  by  a  median  Incision  extending 
nearly  its  whole  length,  and  its  internal  or  mucous  surface  will  be  exposed, 
together  with  the  several  openings  of  communication  presently  to  be 
mentioned. 

The  mucous  membrane  of  the  pharynx  is  tolerably  thick  opposite 
the  basilar  process  of  the  occipital,  but  becomes  thinner  and  paler 
lower  down.  In  front  of  the  cervical  vertebrae,  and  opposite  the 
back  part  of  the  mouth,  it  is  thrown  into  a  number  of  vertical  folds, 
and  is  provided  with  glands  like  those  of  the  lips  and  cheeks.    Ac- 
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Fig.  21G. 


cording  to  Ilenle,  its  epithetium  is  coluaiDar,  and  cilUted  ns  low 
down  as  upon  a  level  with  the  floor  of  the  nasnl  c&viti«e  ;  but,  belov 
this  point,  it  is  squamous  and  destitute  of  ciliu.* 

Ve»»els. — The  pharynx  is  supplied  principally  by  the  ascending 
pharyngeal,  a  branch  of  the  external  carotid.  Its  veins  form  a  con- 
eiderable  plexus,  and  open  into  the  internal  Jugular  and  superior 
thyroid  vein. 

The  nerves  are  very  numerous,  and  form  an  intricate  plextia  be- 
tween the  conatrictor  tDuacles.  They  are  branches  of  the  glosso- 
pharyngeal, pneumogastric,  and  sympathetic.  On  account  of  tta 
large  nervous  connections,  the  pharynx  is  pOBsessed  of  great  sensi- 
bilily,  and  of  sympathies  hardly  equalled  by  any  other  part  of  the 
alimentary  canal. 

Upon  each  side  above,  the  pharynx  communicates  with  the  ear 
throQgb  the  Eustachian  tube  ;  in  front,  with  the  nasal  cavities  by 
means  of  the  two  large  openings 
called  the  posterior  nares ;  with  the 
mouth,  through  the  isthmus  of  the 
fauces ;  and  with  the  larynx,  through 
the  opening  of  the  glottis,  and  at  iu 
inferior  extremity  with  the  commence< 
ment  of  the  oesophagas. 

The  potterior  naret  (Fig.  216,  3) 
are  the  two  large  oval  openings  Bituat- 
ed  in  front  of  the  upper  part  of  the 
pharynx,  and  communicating  between 
this  cavity  and  the  nasal  fosste.  They 
are  bounded  above  by  the  body  of 
the  sphenoid  bone,  laterally  by  the 
internal  pterygoid  plates,  nnd  below 
by  the  continuation  of  the  hard  and 
soft  palate,  and  separated  in  the  mid- 
dle line  by  the  posterior  edge  of  the 
vomer. 

The  iilhmtu  of  the  fauces  is  the 
puiir  «nn*iad  bj  iha  utiii..  g.  Tbe  iph     coustrictcd   Opening    communicatiDg 

^*l.  o*«b««log  W  ".. -"Pwt'r  op,n.       ^iji,  j,jg  ^^yj        ^f  J,  ^^        J     jj 

iBg  of  Uh  Urjni.    Jl.  Th*ii(i*UrtOT[vM-[Q(         _  J 

unLwym.  I!. 'nniop«iiiii(i  inio  the  i»o-     situated  beneath  the  posterior  nares 
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palate  and  avula,  laterally,  by  two  folds  of  mucoiis  membrane  called 
the  balf  arches  df  the  palate^  and  below,  Vy  the  root  of  the  tongoe. 

The  SOFT  PALATB  is  a  quadrilaleral,  fleshy,,  movable^  and  imper- 
fect partition  or  ralye,  situated  between  the  month  and  the  pharynx. 
It  forms  the  extension  of  the  hard  palate,  frovi  the  posterior  margin 
of  which,  it  curves  downward  and  backward,  and  presents  fer  con- 
sideration an  anterior  and  a  posterior  surface,  and- a. free  Wder. 

The  anterior  or  inferior  9urfao€  is  concate,  and  forms  the  j^ste- 
rior  boundary  of  the  cavity  of  thp  mouth ;  it  is  marked  by  Irme- 
dian  line  or  rapb^  indioating  the  original  union  of  its  twt>  h^yes* 
Beneath  its  mucouliB  membrane,  which  has  a.sqdaBious  epithelitim, 
are  a  feiw  glands  (palatine  glands)  similar  to  those  found  in  the  lips 
and  cheeks.  The  posterior  or  superior  sttrfaee  is  convex,  and  forms 
the  continuation  ^of  the  floor  of  the  nasal  fossee,  and^pftrt  of  the  ante- 
rior boundary  of  the  pharynx ;  its  maooud  membrane  is  coyei^ed  with 
a  iqd&mons  or  tesselate  epithelium  below,  but  changes  to  ciliated 
colomnar  near  the  nares.  The  pi^latine  -glands  are  more  pumero'us 
upon  this  than  upon  the  ^tiferior  surface.     ^ 

The/re€  edge  of  the  soft  palate  is  tliin,  and  presents  in  the  middle 
line  a  small  dependent  conical  process,  called  the  uvula.  -  From  the 
base  of  the  uvula  the  edge  curves  .outward  to  the  lateral' boundaries 
of  the  fauces,  where  it  forms  upon  each  side  two  distinct  folds,  called . 
the  haff  arches^  or  pillars  of  the  palate ;  these  diverge  from  above, 
the  anterior  passing  downward  and  forward  to  the  side  of  the 
tongnCj  and  the  posterior  downward  and  backward  to  the  side  of  the 
p^iarynXr  They  consist  of.  mucous  membrane  inclosing  mubcular 
fibres,  and  between  the  two  is  a  triangular  excavation  which  con- 
tains the  tonsil. 

STRUCTURB.-^TUe  soft  palate  and  uvula  are  composed  principally 
of  jnuscular  tissue,  covered  by  mucous*  membrane,  and  provided 
with  little  glands. 

■  To  escpme  the  muscles  of  the  palate,  it  is  niBoessary  to  femove  oarefuUj  th^ 
mucous  membrane  and  glands  only  frpm  the  posterior  surface  of  the  organ. 

The  Muscles  of  the  Palate. — The  muscles  of  the  palate  are  five 
in  number  upon  each  side ;  two  superior,  called  the  elevator  and 
tensor  of  the  palate ;  two  inferior,  named  the  palato-glossal  ^nd 
palato-pharyngeal ;  and  one  in  the  middle  line,  called  the  elevator 
of  the  uvula,  which  forms,  with  its  follow  of  the  opposile  side,  the 
axygos  muscle. 
86 
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.Tbe  elenatar  qf  the  paiate  (levator  palati),  Ihlek  mnd^roimded  abote 
and  flattened  below,  ariaee  from  the  apex  of  the  petrooa  bone  be- 
hind the  Eustachian  tube,  desceflii  along  the  outer  aide  of  the  poa- 
terior  narea^  turns  inward,  and  la  inserted  into  the  middle  of  the 
soft  palate  beneath  the  muobus  membrabe  of  its  poeterior  surfiMe. 
Its  name  indioatea  its'ilse. 

The  eireumJUx  6t  ten$ar  mvscle  nf  th^palttte  {tekior pdlatijf  thin 
and  deScate,  ifr'seen^by  k^mdving  th^' preceding,  to  which  It  ii 
ext^al.  It  arises  from  the  little  scaphoid  fossa  at  the  root  of 
the  internal  pt^gOid  platie,  from  the  jprnterior  aurfaoe  of  the  Sn- 
stachian  tube,  aiid  from  the  spinous  process* of  ^e  .Bphen<Hd  bone. 
It  deicends,-and  endbg  in  a  tendon  which  turns  oyot  the  hook- 
like  {hamuUir)  process-  of  the  internal  pterj^gbid  plate,  is  inserted  by 
an  expanded  fascia  intd  the  uixder  surface  of  the  palate  process  of 
the  pdate  bone  md  adjacent  part  of  the  soft  palate* 

The  elevator  or  fetf^ar  of  the  uvula,  arises'  from  the  spine  of  the 
paTate  bone  on  each  side,.' descends^  and  unites  withits  fellow  of  the 
opposite  side  in  the  median  line  of  the  unda.  The  twa  f otm  what 
was  once  considered  t#be'  only  onet  muscle^  known  aa  the  oeggM 
uvulae.        '      ^  .    ' 

The  palato-gloeeal  muscle  is  contained  in  the  anterior  half  arch  of 
th'epalatQ;  it  is  long  and  slender,,  arises  from  the  inferior  surfaee 
of  the  soft  palate,  descends  forward,  and  is  inserted  intp  the  side  d 
the  to&gue: 

*  The  pdtaUhphar^ngeal  muecle  is  Contained  in  the  posteiior  half 
arch ;  it  arises  from  the  inferior  surface  .of  the  iofi  palate,  descends 
backward,  and  is  inserted  into  the  side  of  the  pharynx. 

UsEa. — The  elevatoif  raises  the  palate,  and  is  of  great  use  in  pre- 
venting the  passage  of  food,  water,  &c.  into  the  posterior  nares  and 
Eustachian  tube  id  deglutition  and  yomiting.  The  tensmr  assists 
the  elevator  by  spreading  the  palate  ottt,  and  making  it  tense.  The 
palato-glossal  and  palato-pharyngea.1  narrow  the  isthmus  of  the 
"fauces ;  and,  by  successive  contraction,  throw  the  food  into  'the 
pharynx.    The  asygos  retracts  the  uvula. 

The  TONSIL  is  an  oval-shaped  body  about  die  size  of  an  almond 
kernel  (hencei  some^es  called  the  amygdala),  which  ia  aituated  in 
the  triangular  interval  between  the  anterior  and  posterior  half  ai«hes 
of  the  palate,  and  forms  a  slight  irre^af  projeption  upon  the  inn- 
ecus  surface.  Its  free  surface  is  covered  by  mucous  membraue,  and 
perforated  by  twelve  or  fifteen  small  foramina,  which  are  its  excre- 
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tory  orifices.  Its  deep  snrfaee,  which  rests  npeh  the  internal  surface 
of  the  superior  constrictoi^  mnscle  ef  the  pharynx,  corresponds  to  the 
angle  of  the  jaw,  and  is  separat^A||firom  the  internal  c^otid  artery 
by  the  fibres  of  -the  copstrictor,'  and  a  strong  layer  of  fib^rorSireo^ar 
tissue.  When  the  organ  is  barged,  as  'is  frequently  the  jpase,  it 
presses  <;Iosely  upon  the  internal  carotid,  and  is'brought  into rdia- 
tion  also  with  the  external  carotid  and  commencement  of  the  facial 
•rterj. 

'  9TRUCT9B14— -The  tonsil  is  only  a  collection  of  ^uciparous|fi>lli- 
des  or  crypts,  which  are  held  together  by  areolar  tissue  and  conunu- 
nicate  with  the  throat  by  twelye  er. fifteen  little  ducts.  It  secretes 
a  mucous  fluid  for  lubricating  th^  surrounding  parts. 

TB88SLS.-^The  tonsils  receiye  considerable  branches  from  the 
facial  itud  ascending  phaiyngeal.  Their  vein$  form  a  plexus,  and 
terminate  in  the  pharyngeal  plexus.  Their  nerve$  are  deriyed  from 
the  glosso^pharyngeal  and  fifth  pair. 


THX  NASAL  OAVITIES^ 

• » 

The  nasal  cavities  are  two  large  fi8C|ure4ike  excavations,  situated 
upon  both  sides  of  the  middle  line  of  the  deep  parts  of  the  face, 
^ey  extend  from  the  nostrils  or  anterior  nares  in  front  to  the 
pharytix,  behind,  and  from  the.  upper  surface  of  the  hard  palate  to 
the  cribriform  plate  of  the  ethmoid  bone.  They  are  divided 
by  a  complete  median  partition  or  septum. '  The  general  form  of  the 
interior  su^ace  of  these^  cavities,  and  the  arrangement  of  the  several 
bones  entering  into  their  structure,  have  been  already  described  (see 
page  l$l)t  but,  in  the  reoent  state^  they  present  important  differ- 
ences; and  demand,  therefore,  a  capful  examination.  For  this  pur- 
pose, it  is. necessary  to  make  a  vertical  anter(v-posterior  section  of 
the  face,  a  little  to  one  side  of  the  middle  line,  so  as  to  l^ave  the 
nasal  septum  entirely  upon  one  side,  whilst  upon  the  other  is  showv 
the  external  wall  of  the  opposite  cavity,  as  represented  in  Fig.  217. 

In  the .  skeleton  state,  the  eptrance  to  the  nasal  carities,  called 
the  anterior  nare$j  is  a  large  oval  opening,  with  sharp,  weU-defined 
edges,  but,  in  the  recent  state,  this  is  entirely  concealed  from  view 
by  cartilaginous  structures  forming  the  prominent  pai^  of  the  ilose. 
The  number  of  these  cartilaginous  pieces  is  five  to  each  nostril^  and 
one  central,  piece,  which  completes  the  nasal  septum  in  front.    The/ 
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are  joined  togellier,  bo  as  to  admit  of  slight  motion,  by  strong  areo- 
lar tissno,  and  covered  externally  by  muBcles  and  akin. 

The  naBal  cavities  are  lined  tbronghoiit  by  a  very  vancular  mncona 
membrane,  called  the  pituitary  or  Sehneiderian  membrane,  continu- 
ous a  short  distance  within  the  nostrils  with  the  skin  of  the  fwe, 
and  at  the  posterior  nares  with  lining  membrane  of  the  pharyni. 
It  is  continuous  also  through  the  nasal  and  lachrymal  ducts  irith 
the  conjunctiva  (the  mucous  membrane  covering  the  eye),  and  is 
pro)i^ged,  through  the  different  apertures,  into  the  frontal,  eth- 
moidal, sphenoidal,  and  maxillary  sinuses.  It  varies  in  color  and 
thickness  at  different  parts.  It  is  of  a  bright  red  color,  and  very 
thick  upon  the  turbinate  bones,  particularly  the  inferior;  somewhat 
less  BO  upon  the  septum,  and  remarkably  pale  and  thin  between  the 
turbinate  bones  and  in  the  several  sinuses  enumerated  above.  Its 
epithelium  is  squamous  or  tesselate  near  the  anterior  narcs,  but 
throughout  the  remainder  of  its  extent  provided  with  ciliffi.  Its 
attached  surface  is  not  in  immediate  contact  with  the  bones,  bat  is 
intimately  connected  with  a  strong  fibro-vascular  periostenm,  on 
which  acconnt  it  is  sornetimes  denominated  a  fihro-mucous  mem- 
brane. 

The  itsseU  of  the  pituitary  membrsno  are  very  numerous.  Its  arteries 
are  principally  offsets  from  some  of  the  BubdiviBinos  of  the  iolema]  raaiil- 
iary ;  one  of  them,  althouf;h  not  very  large,  of  more  pnietical  iuponatice 
than  the  others,  is  the  arter^-o/ihe  Kjttum,  whiuh  ooines  from  the  spheno- 
palatine, and  descends  forward,  upon  each  side  of  llie  septum,  ooarly  u  ht 
as  the  RUlerior  nurus,  «iid  sends  brandies  to  all  the  surrounding  parte.  The 
veins  form  an  oxt«Ddod  plexus  between  the  mnoous  and  fibrons  layers,  aad 
communicate  principal!;  with  the  facial  and  ophthalmic  vein* ;  thuee  from 
the  roof  of  the  cavity  communicate  also,  through  the  uribrifonn  plate  of  llie 
ethmoid  bone,  with  the  veins  within  the  cranial  eavilj. 

The  nervfn  are  derived  from  the  first  and  the  fiftli  pairs. 

The  first  or  ollactory  nerve,  tbe  special  nerve  of  the  aease  of  ameU,  u 
'  distributed  solely  to  this  membrane.  The  main  trunk  of  the  nerve  is  ood- 
tained  within  the  cavity  of  the  cranium,  and  terminates  anteriorly  in  a 
bulbous  enlargement  which  rests  upon  tlfo  upper  surfaoe  of  the  eribrifom 
■plate  of  the  ethmoid  bone.  From  tbe  undM.^urfaoo  of  tbe  bulb,  the  nume- 
rous branches  are  derived  which  traverse  the  foramina  of  the  eribrifomi 
plate,  and  divide  into  tw.o  sets,  one  for  the  septum,  and  the  other  fur  tlis 
outer  wall  of  the  cavity,  whioh  descend  between  the  mucous  and  fibrous 
layers  In  grooves  upon  tbe  snrfaces  of  tbe  bones,  and  form  an  intricate  net- 
work iu  the  substance  of  the  mumus  membraue.  The  nerves  of  the  septula 
are  somewhat  Inrger  than  tbe  others,  and  are  distributed  as  low  down  at  the 
inferior  fourth  of  this  structure,  below  which  point  they  have  not  been  de- 
monEtrated.  Tbe  branches  to  the  outer  wall  of  tbe  cavity  are  spent  upon 
the  membrane  covering  the  superior  and  middle  tarbinate  bones  and  tb* 
corresponding  meatuses,  but  cannot  be  detected  upon  the  inferior  tarbinit« 
bone  or  in  the  inferior  meatus. 


J 
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The  nema  derived  froa  the  fifth  or  trigemiBtl  tn  mutU  offinto  from  the 

Shtholmia,  n)h«iio-paktine,  Vidian,  paliuine,  and  iBfenor  dental  nervea. 
ley  endoir  tae  membrane  with  ordinary  Bensalioii. 

.    The  three  nieatutm  (Fig.  217 Jor  grooVes  upon  the  ontw  vkU  of 
each  Bkikl  cainty,  is  its  recent  state,  do.  not  differ  verj  materiAll; 


n*  oatornll  if  Uw  laft  umi]  Ibwi  onand  vlth  Ih*  pltolUir  a 
K«Hl  boo*.    8.  flDpnlor  mAxillu;.    4.  Bi^htvoltL   A.  Tht  upper  fp 
J  bonB.    n«  flm  DHatuM  of  Um  dsh  ^  hi 


from  those  found  in  tlxe  skeleton,  excvpt  that  they  are  aontwbat 
-better  defined,  owing  to  the  greater  promineneo  given  to  the  inter- 
vening spongy  or  turbinate  bones  by  tUeir  mucous  and  fibrons 
iBTestments. 

Some  of  the  ^foramina,  comitanQicating'  with  the  cavities  in  their 
■k«leton  state,  are  here  entirely  closed,  and  the  others  are  materiaDy 
lessened  in  siie.  Thus,  in  th?  tuperier  mtaitUt  the  openings  lead- 
.  TDg  into  the  post^ior  etbmoidal  oelh  and  sphenoidal  sinus' are  very 
nnoh  narrowed,  and  the  large  ephfeno-palatine  fbrabien  entirely 
closed.  .In  the  middle,  meatut,  the  fnnpeUsfaaped  entrance  leading 
to  the  ant«rior  ethmoidal  cells,  and  through  them  to  the  front&l 
sinna,  is  almost  concealed  from  view  by  an  overhanging  fold  of  Uie 
nnoous  memhnine ;  and,  farther  back,  the  opening  of  the  antrnm  or 
maxillary  sinus  is  narrowed  and  partly  overhung  by  a  eiroolar  fold-of 
the  same.  In  the  iitferior  meatut,  the  terminal  opening  of  the  nasal 
dact  is  rendered  valvular  by  tiro  projeoting  folds  of  the  lining  mem- 
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brane,  which  fse  intended  to  pr^Font  the  air,  from  pairing  in  this 
direction ;  they  offdr  %  seriotbi  obstacle  to  the  intr<{daotion  of  ao 
instrument  into  the  banal. 

The  openings  of  the  cribriform  plate  of  die  ethmoid  bone  and  the 
anterynr  palatine  foramina,  of  the  dsied.  bonea  are.  entirelj  covered 
by  the  lining  membrane.- 

In  this  examination,  the  student  ahonld  also  direct  his  attention 
to  the  Qrifice  of  the  Eastachiii,n  tnbe,  situated  upon  the  upper  lateral 
wall  of  the  pharynx^  and  upon  a  line  with  Uie  inferior  meatus  of  the 
nose. 


•  / 


tfOi  XiA|tTin# 


The  larynx  is  the  special  oi;gan  of  vjpice;.  It  ^  sitpated  oyer  the 
comttiencement  of*  tlie  trachea  or'  windpipcr^ in  the  upper  forepart  of 
the  neck,  in  front  of  the  lowei'  unsipt  of- :tfae. pharynx,  and  below  th9 
hyoid  bone  and  root  of  the  tongue.  :  It  consists  of  a  jointed  cartila- 
ginous framework,  special ^mj^fcles  for  the  mbjrement  of  its  seyeral 
pieces,  two  peculiar  ligaji^htiB  tolled  the  Yocal  cords,  and  an  inclosed 
cavity,  communicatitfg  with  the  pharynx  and  trachea,  and  lined  by 
a  mucoua  meinbrajie;     ' 

■ 

•  i 

i 

CARTiLAass  OF  THB  LARYKZ.-^The  number  of  separate  cartila- 
ginous pieces  entering  into  the  structure  of  the  larynr  is*  nine,  of 
which  six  form  the  skeleton  or  framework  of  the  oi^gan  properly  so 
called,  namely,  the  thyroid^  cricoid^  two  arytenoid^  and  'two  little 
appendages  to  the  arytenoid^  called  the  camieula.  The  remaining 
three  are  the  yalve,  which  covers  the  entrance  to  the  cavity  of  th$ 
organ,  and  hence  called  the  epiglotHs^  and  two  minute  pieces  situ- 
ated  in  the  adjaqent  mucoua  membrane,  named  from'  thrir  shape  the 
epmetfarfn  isartilagei. 

The  thjfraid  cartilage*  (Fig.  218,  IX  the  largest  of  the  salt,  is  sym- 
metrical, and  consists -of  two  flaring  quadrangular  plates  or  wings  {aUj 
united  at  an  acute  angle  in  front,  and  inclosing  i^  large  wedge-shaped 
space,  in  which  nearly  the  whole  of  the  other  parts  of  the  organ  are 
situated.  The  anterior  edge,  formed  by  thd  union  of  the  two  lateral 
plates,  ia  more  prominent  above  than  bebw,  and  ties  just  beneath  the 
skin,  in  the  middle  line  of  the  forepart  of  the  neck  ^bove  where  it 


« I 


^  ^i^fMOf,  a.slueld.  and  tiloi^  like. 


Fig.  318. 


forms  the'  projection  comnwtnly  known  ae  Adam's  apple  {pomum 
Adamt).  The  extemat  tutfaee  of  eack  plate  is  aomevhat  nneTen, 
and  marked  near  its  inferior  posterior  comer  hj  an  indistinct  oblique 
ridga,  directed  from  behind  dowqward  and  forward,  wbioh  gives  at- 
tachment to  the  stemo-thyroid  moscle  below  and  the  th;ro-h;oid 
above.  The  small  sp&ae  below  this  line  gives  origin,  to  part  of  the 
inferior  oonstrictor  of  the  pharynx,  and  Uie.  larger  space  above  ia 
eovered  hj  the  stemo-thTroid  mnscle.  The  int«mal  tvfface  ia 
smooth  and  concave,  and  in  tjelation  with  the  other*^  parts  presently 
to  be  deso^bsd.  .The  aitpmor  harder  is  «haped  somewhat  like  the 
halio  letter  «.;  it  forms,  with  its  oppoute  fel- 
low, a  considerable  notch  in  front,  and  is  ton- 
neeted  throi^hont  by  a  strong  fibrous  mem- 
brant;  (thyro-hyoid  membrane^  to  the  hyoid  , 
btme.  The  tuferior  border,  shorter  than  the 
raperior,  and  less  irregular,  ia  connected  in 
front  to  the  npper  edge  of  the  cricoid  cai^ 
tilage  by  the  crico-tbyroid  membrane,  and 
glres  attachment  on  each  Bide  to  the  crico- 
thyroid miflcle.  The  poi^rior  border  is 
thick  and  romided,  and  prolonged  above  and 
below  into  two  considerable  processes  called 
th^  Kom»  {eomua)  of  the  thyroid  cartilage, 
of  which  the  tuperior  is  the  longer,  and  con- 
nected to  the  greater  horn  of  the  hyoid  bone 
by  the  thyro-fayoid  ligament;  and  the  it\ft- 
rior  thicker  and  ahprter,  and  articulated  at 
its  extremity  With  the  side  of  the  cricoid 
cartilage. 

The  erieoid  cartilage  (Fig.  218i  5). is  ring-. 
shaped,  but,  owing  to  the  obliquity  of  its  su- 
perior border,  is  higher  behind  than  in  front, 
measuring  nearly  an  inch  in  length  in  the 
former  sitaation,  and  only  about  t^o  lines  and  a  half  in  the  tatter.  Its 
anterior  narrow  surface  is  subcntanebns  in  the  middle  line  of  the  neck 
below  Adam's  apple,  and  upon  each  gives  origin  to  the  crico-thyroid 
muscle ;  *  little  farther  removed  externally  is  a  small  tnbereV  that 
articulates  with  the  inferior  horn,  of  the  thyroid  oartllaga.  l^e  poa- 
terior .  surface  is  rongh,  and  marked  in  the  middle  line  by  a  ridge 
separating  two  superficial  fossm  th^t  lodge 'the  posterior  orico- 
arytenoid  mssoles.     The  superior  border  is  very  oblique  from  behind 
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downward  and  forward.  In  front,  it  is  separated  from  the  lowor 
border  of  the  thjroid  cartilage  by  a  transversely  oval-shaped 
interval,  occupied  by  the  crico-thyroid  membrane;  externally,  it  is 
crossed  by  the  lower  edge  of  the  thyroid  cartilage,  and  gives  origin 
to  the  lateral  crico-aryteno!d  miiscleB ;  behind  it  ia  marked  by  a 
slight  notch,  upon  the  sides  of  whicli  are  two  smooth  convex  facets 
for  articulation  with  the  arytenoid  cartilages.  The  inferior  border 
IB  rounded  and  horizontal,  and  connected  to  the  upper  edge  of  the 
first  ring  of  the  trachea.  The  interior  of  the  cricoid  cartilage  is 
smooth,  and  lined  by  a  fibro-raucous  membrane. 

The  two  arytenoid  earttlageg  are  irregularly  triangular  pyramidal 
in  shape,  from  five  to  six  lines  in  length,  three  lines  in  width,  and 
little  more  than  a  line  iu  thickness.  They  are  articulated  by  tbcir 
basea  to  the  highest  parE  of  tb«  superior  border  of  the  cricoid  car- 
tilage behind,  are  parallel,  but  separated  by  a  narrow  interval,  and 
bent  a  little  backward  at  their  tips.  "The  »urfacts  of  each  are  rough 
for  the  attachment  of  muscles ;  except  the  internal  and  narrowest 
surface,  which  presents  toward  its  fellow,  and  is  covered  only  by 
the  mucous  membrane.  The  base  is  slightly  excavated,  and  near 
its  inner  part  presents  a  smooth  articular  facet.  The  anterior 
of  the  angles  of  the  base  is  very  prominent,  and  gives  sttachineiit 
to  the  posterior  extremity  of  the  vocal  cord ;  the  external,  short 
and  rounded,  gives  insertion  to  the  posterior  and  lateral  erict^ 
arytenoid  muscles.  The  apex  or  summit  of  each  cartilage  forms  a 
blunt  point,  to  which  is  appended  the  corresponding  comicalum. 

The  cornicula  are  two  little  cartilaginous  nodules  appended  to  Lhe 
summits  of  the  arytenoid  cartilages. 

The  cuiieiform  cartUaget  are  two  very  small  cartilaginous  bodies 
found  in  the  fold  of  the  mucous  membrane,  which  extends  from  the 
summits  of  the  arytenoid  cartilages  to  the  sides  of  the  epiglottis. 

The  cfiglottis  (Fig.  220,  4,  and  2fil,  1)  is  a  thin  flexible  plate  of 
fibro-cartilage,  shaped  somewhat  like  a  cordate  leaf,  the  stem  or 
pedicle  of  which  is  attached  to  the  retreating  angle  of  the  tbyroid 
cartilage.  It  is  situated  upon  tho  base  of  tlio  tongue,  to  vhich  it  is 
intimately  connected  by  mucous  membrane,  and,  in  the  quiesoent 
state  of  the  parts,  stands  vertically  upward  in  front  of  the  superior 
opening  of  the  larynx.  Its  anterior  surface  ia  convex,  and  ia  con- 
nected to  the  surface  of  the  tongue,  upon  which  it  rests  by  three 
little  folds  or  bridles  of  mucous  membrane,  of  which  the  middle  i« 
the  largest.  The  posterior  surface  is  free,  concave  from  side  to 
side,  and  pitted  by  tho  orifices  of  numerous  little  mucipitfona  fbU 
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licles.  Its  superior  edge  is  free,  and  may  sometimes  be  seen  in 
examinations  of  the  throat,  by  forcibly  depressing  the  tongue  with 
a  spatula.  .  Its  lateral  edges  are  connected  to  the  summits  of  the 
arytenoid  cartilages  by  two  large  folds  of  mucous  membrane  which 
pass  directly  backward,  and  to  the  sides  of  the  pharynx  by  two 
smaller  ones  ealending  transversely  outward.  The  office  of  the 
epiglottis  i*'«t6'jSoarer.the  entrance  to  ilM/ larynx  in  swallowing, 
which  it  do^  0^  l|y  the  ele?atioii  of  4he;  latter  than  by  its  own 
depression.  /* 

.     *     •  . 

Ligaments  of  the  Larynx. — The  thyirtnd  cartilage  is  connected 
to  the  hyoid  bon^^'lij.two  ligaments  and  a  broad  membrane. 

The  thyro-hyaid  tigamenU  are  two  rounded  fibrous  cords,  extend- 
ing from  the  greater  horns  of  the  hyoid  bone  to  the  superior  horns 
of  the  thyroid  cartilage. 

The  thyro-hyoti.mefnbrane  consists  of  sereral  superimposed  fibrous 
laminse,  attached  above  to  the  posterior  edge  of  the  hyoid  bone,  and 
below  to  the  whole  length  of  the  superior  border  of  the  thyroid  car- 
tilage, and  continuouavby  its  lateral  borders  with  the  thyro-hyoid 
ligaments.     ^ 

The  cricoid  cartilage  b  coniiected  to  the  upper  border  of  the  first 
ring  of  the  trachea  by  a  fibrous  membrane,  similar  to  that  which 
connect  the  rings  of  thjs  tube  to  one  another,  and  by  the  lining 
mucous  membrane. 

The  ligaments  that  connect  the  s^yeral  pieces  of  the  larynx 
together — called  tntrinsiej  to  distinguish  them  from  the  prececKng, 
which  are  extrinna — are  numerous,  and  many  of  thenr  quite  small. 

1.  The  ligaments  that  connect  the  <9ricoid  and  thyroid  cartilages 
are  ti^o  capsular  and  one  membranous.  The  capsular  ligaments 
surround  the  little  diarthrodial  articulations  that  exist  between  the 
inferior  horns  of  the  thyroid  cartilage  aftd  the  outer  surface^  of  the 
cricoid  cartilage..  They  are  lined  by  a  synovial  membrane,  and  are 
similar  in  jM,  respects  to  the  capsular  ligaments  of  the  skeleton. 

The  erico-thyrcnd  membrane  is  a  strong  fibro-elastic  lamella, 
which  closes  the  interval  between  the  thyroid  and  cricoid  cartilages 
in  front.  It  is  transversely  oval,  and  is  said  to  be  continuous  at  ita 
outer  extremities  with  the  lower  margins  of  the  vocal  cords.*  This 
membrane  is  subcutaneous  in  front,  but  eovered  laterally  by  the 
eiri<k>-thyroid  muscle ;  it  is  perforated  by  minute  vascular  foramina, 
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aiul  lined  internaily  by  the  mucous  membrane  of  tlie  larynx.  It  is 
through  this  membrane  that  the  operation  of  laryngotomy  is  per- 
formed. 


Ciimtd  FutUa^,    e.  Tnfhfo.    T.  9.  Tm  ant 
IhOL    10.  Bl(bt  bnncbiu  ud  Ita  (UThkn*.    11.  Ufl 

of  the  bTDDrMAl  lubl*,  Tb 


Each  arytenoid  curtilage  is  articulated  to  the  cricoid  by  a  regular 
Lall  and  socket  joint,  having  &  considerable  latitude  of  motion.  The 
two  are  united  by  an  imperfect  capsular  ligament  surrounding  the 
joint,  and  by  a  small  but  strong  flattened  fibrous  band,  called  the 
posterior  crtao-aryUnoid  ligament,  which  is  attached  by  one  extremity 
to  the  base  of  the  arytenoid  cartilage  behind,  and  by  the  other  to 
the  back  part  of  the  cricoid  cartilage, 

The  cornicuU  are  articulated  to  the  Bummits  of  the  arytenoid 
cartilages  by  synovial  membrane,  and  a  few  scattered  cspauUr 
fibres. 


J 
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The  arytenoid  cartilageB  are  connected  to  the  thyroid  cartilage 
by  two  strong  fibrous  bands,  called  the  voeal  eords^  which  extend 
finfm  the  projecting  angles  of  the  bases  of  the  former  forward  to  the 
retreating  angle  of  the  thyroid  cartilage.  They  are  somethnes  called 
the  (me  Yocal  cords,  to  (ystingoish  them  firom  the  two  thyro-aryte- 
noid  folds  of  the  muc.oos  membrane,  nnitmi^  the  same  cartilages  im- 
mediately aboYC,  and  called  thefaUe  vocal  cords..  They  may  be  stu- 
died in  connection  with  the-  interior  of  the  Wynz,  iipon  a  rertical 
antero-poeterior  section,  and  vpon  an  nndissected  l^kynx. 

Intkeiob  or  the*  Laetnx. — The  caTity  of  tihef  Wynz  is  of  a 
pecnliar  and  rery  irregular  form,  and  ci^noi,  i>ossib!y,  be  understood 
except  )>y  actual  examination.  It  commiiiucates  a^re  with,  the 
pharynx  by  a  large  triangular  opening,  bounde^iin.  front  by  the  epi- 
glottis, and  laterally  by  two  large  folds  of  macouf*  membnine,  that 
stretch  from  the  comicula  and  summits  of  the  ai^tenoid  cartSages 
to  the  margins  of  the  epiglottis.  Within  these  folds  ate  a  few  scat- 
tered ligamentous  and  muscular  fibres.  Below  this  point  the  cavity 
rapidly  narrowa  to  the  vocal  cords,  where,  by  the  close  appointion  of 
these  structuks,  it  is  contracted  into  a  mere  chinK  or  fissure,  some- 
what wedge-like-  or  triangular  in  form,  its  base  pfesenting  backward 
and  its  apex  forward.  T^e  narrow  part  of  the  cavity  of  the 
larynx,  immediately  above  the  true  vocal  cords,  is  called  the  ght" 
tUj*  and  the  narrow  slit  between  the  vocal  cords,  the  rtma  of  the 
glottis.  Below  the  rima  the  cavity  again  expands  into  a  trans- 
verse oval,  and  at  the  lower  circumference  of  the  cricoid  cartilage 
is  circular. 

Upon  an  antero-posterior  vertical  section  of  the  larynx,  like  that 
represented  in  llg.  220,  the  following  structures  are  met  with, 
commencing  above:  1  (i),  the  large  aryteno-epiglottidean  fold; 
2  (c),  a  large  oval-shaped  surface,  interesting  as  being  the  principal 
seat  of  oedema  in  acute  laryngitis ;  8  (cQ,  the  thyro-arytenoid  fold 
of  mucous  membrane,  called  also  the  superior  or  false  vocal  cord, 
which  stretches  between  the  retreating  angle  of  the  thyroid  cartilage 
and  base  of  the  arytenoid  cartilage ;  4  («),  a  long  narrow  antero- 
posterior crevice  or  fissure,  leading  outward  to  the  cavity  called  the 

*  The  term  glottis  it  Tariooslj  employed ;  some  writers  applj  it  to  the 
large  triangalar  opening  commanicating  with  the  pharynx,  and  aome  to  the 
droomferenee  of  the  cayitj  at  the  rima.  The  author  prefers  to  fo)low  Qoain, 
in  limiting  its  applioation  to  the  nimsr  part*  of  the  cavify,  immediatslj  above 
the  rima. 
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ventricle  of  the  larynx ;  5  {/),  the  vocal  cord  properly  80  called, 
stretched  from  the  baae  of  the  arytenoid  oariilage  to  the  retreating 
angle  of  the  thyroid   cartilage; 
Fig  •!-t»  6  {g),  the  concave  aurface  of  the 

lateral  wall  of  the  cricoid  car- 
tilage ;  T  (h),  the  lateral  vail  of 
the  trachea. 

The  vocal  cord*  (inferior  or 
true  vocal  cords)  are  the  eonnd- 
ing  strings,  by  which  the  voice  is 
mainly  produced.  They  consist 
of  parallel  fibres  of  elastic  tisane, 
collected  npon  each  side  into  ■ 
narrow  band,  which  stretebea 
from  the  prominent,  ronnded,  an- 
terior angle  of  the  base  of  the 
arytenoid  cartilage  horizontally 
forward,  to  the  middle  of  the 
entering  an^^le  of  the  thyroid 
cartilage.  They  are  covered  by 
mucous     membrane,    and    form 

«iorti,rfrc*.h.urm.    "P"''  ^^"^  ^'*'*  *^^  ''"'*''  ""^ 
LMi  mau  Df  till,  rinhi    gin  of  the  opening  of  the  reti- 

tricle. 

The  rima  of  the  ghtti»  \a  the 

^_      _  _    _        _     _  narrow  chink  or   cleft    between 

IbelKTm.    /,  trn.  ToaJ  cord,    fl.lnnw.urft.o      the    VOcal     COlds.       It     1%    lancet- 
ef  tb*  cMoaU  orlUiitEC     A,    Janer  aurJkni  d[  tba  ,  ■,        .  ■  . 

a,„im.  shaped,    its    pointed    extremity 

presenting  forward,  and  meaenrn 
in  the  adult  nearly  an  inch  in  length.  Its  breadth  is  greatest 
behind,  hut  varies  with  the  position  of  the  arytenoid  cartilages; 
ordinarily,  however,  it  \s  about  a  third  of  an  inch  across  at  its  widest 
part,  and  may  be  increased  to  half  an  inch. 

The  ventricles  of  the  larynx  are  the  two  flattened  oblong  cavities, 
one  of  which  is  situated  upon  each  side.  They  lead  from  the  nar- 
row elliptical  opening  between  the  troe  and  false  vocal  cords,  in  an 
outward  and  upward  direction.  These  cavities  are  compArativetj 
small  in  the  human  subject,  but  very  large  in  some  of  the  inferior 

From  the  anterior  part  of  eacK  ventricle  »  narrow  opening  leads 
to  ft  small  conical  cavity,  called  the  laryngeal  pouch,  which  extends 


VIv*  dT  the  tntorlnr  of 
1.  TbjroM  CDrtDnjT*.  of 

lUa^rul.    3,  Leairyteooid' 
til.    t.  CpiHrinmrgiiKittlii 
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oitwftrd  benmth  the  msooos  nwnbnrae^ufar  m the  Bnparior  border 
of  tlie  thyroid  outilage,  and  forward  as  far  aa  the -lateral  margiDr  of 
the  epiglottia.  It  b  lined  by  a  prolongation  of  the  nuMoiu '  mem' 
braAe^  aiirroiuided  by  a  quantity  of-  adipose  tissoe,  an  imperfect 
fibrowf  ooTerisg,  and  a  few  Mnittered  mnsoalar  fibres.  A  la^ 
imaber  of  liMe  mneoiu  glacda  fiommnnioBte  with  its  interior. 

If^BOLK  or  THE  Labtjtx.— !I%e  nnsdes  of  the  larynx  are  ex- 
triasia  and  intrinaie ;  'that  is,  lliey  act  -npoo  the  organ  aa  a  whole,  or 
upon  itt  individual  pieces.  The  former  hare  been  already  described 
with  tha  other  mascles  of  the  neek ;  they  are  the  stermyhyoid,  sterno- 
thyroid, omo-hyoid,  thyro-hyoid;  stylo-hyoid,  &«.  The  intrinsio 
oouat  of  fbvr  pairs,  and  a  rin^e  nnsole ;  those  in  pairs  are  the 
erieiD-tbyroid,  posterior  crioo-arytenoid,  lateral  crieo-arytenoid,'and 
tkjrorarytenoid ;  the  single  one  is  the  arytenoid.  - 

The  erteo-thyroid  mutcle,  short,  thick,  and  triangalar,  arises  from 
the  anterior  lorface  of  the  cricoid' cartilage,  a  little  external  to  the 
median  line,  ascends  obliqaely  oatward  along  the  outer  limits  of  the 
erio»-thyraid  membrane,  and  is  inserted  into  the  external  third  of 
the  lower  border  of  the  thyroid  cartiUgOi  and  into  the  anterior 
margin  of  the  ioferior  horn  of  the  same. 

The  poaUrior  eriea-arytenoid  mvtele  (Fig.  222,  4)  oeonpies  the 
•nperfieial  depression  upon  the  posterior  sarface  of  the  crictnA  ear- 

Fig.  221. 


■d  <vUli)N*  oT  tb«  lurnt.    1.  X|4-  UttVEhI  ■■»!•■.  4c    1.  X|>WMtfa.    1  T^ 

lloUk.   1.  CrinUimitUw^  S.T>>;R)U»nflacn  ToUoinllMf'    «.  Ciinlit  evtUu*.    I.  I^M^Illr 

4.  Ulml  oinvjimfM  aucla.  i.  Tlvn-UT-  ak»«nl— uM  matHm.    (.  Inuiwf.  Hrttanl- 

tilege,  by  the  aide  of  the  median  rid^.    It  is  flattened,  triangular, 
and  of  a  bright  red  color.    It  arises  from  the  whole-of  the  surface 
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chest,  between  the  sJtin  and  great  pectoral  muacles,  where,  together 
with  a  large  amount  of  fat,  they  form  the  two  large  rounded  emi- 
nences comraoniy  called  the  breasts.  The  base  of  each  breast  is 
slightly  oval  in  an  oblique  direction  from  below  upward  and  out- 
ward, and  extends  from  the  outer  border  of  the  sternum  to  the  edge 
of  the  armpit,  and  from  opposite  the  third  to  the  seyenth  rib.  A 
little  below  the  centre  of  the  convexity  is  the  conical  projection 
called  the  nipple,  upon  the  apex  of  which  are  fifteen  or  twenty  little 
foramina  leading  to  the  lactiferous  ducts.  The  skin  of  the  nipple 
is  of  a  dusky  brown  color,  and  surrounding  its  base  is  a  colored 
circle  called  the  areola.  In  virgins,  this  areola  is  of  a  bright  pink 
or  roBj  color,  but  in  women  who  have  borne  one  or  more  children 
it  has  always  a  brownish  hue.  In  the  neighborhood  of  the  areola 
are  numerous  sebaceous  follicles,  which  during  suckling  are  very 
much  increased  in  size;  they  secrete  an  oily  substance  for  the  pro- 
tection of  the  nipple. 

Structure. — The  large  rounded  form  of  the  breasts  depends 
upon  the  presence  of  a  considerable  quantity  of  yellow,  firm,  con- 
sistent fat,  which  surrounds  and  fills  up  the  interstices  of  the  gland. 
The  proper  tissue  of  the  organ  consists  of  a  collection  of  irregular 
masses  or  lobes,  each  surrounded  by  an  investment  of  fibro-areolar 
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tissue,  and  provided  with  an  excretory  duet.  The  lobes  are  sub- 
divided by  prolongations  of  the  fibrous  covering  into  small  lobules, 
and  these  consist  of  minute  blind  vesicles,  which  are  the  terminal 
extremities  of  the  divisions  of  the  excretory  ducts. 

From  the  vesicles  the  minute   canals  proceed  to   form  the  ex- 
cretory ducts.     These  vary  from  fifteen  to  twenty  in  number;  they 
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cartilages  inward,  bo  as  to  approximate  and  tighten  the  vocal  cords.  The 
tkjfnMniyierund  ,approlimate  the  thyroid  and  arytenoid  cartilages,  and  rotate 
the  latter  inward,  thus  tightening  and  approximating  the  vo^  cords,  and, 
at  the  same  time,  diminishing  the  glottis  atid  rima  in  an  antero-posterior 
direction.  The  mrytefmd  Approximates  the  arytenoid  cartijfages  and  rotates 
tbtOBBL  ontwardy  by  which  means  the  vocal  cords  are  at  first'  relaxed  and  then 
tightened  and  separated,  whilst  the  cavity  above  is  diminished  transversely. 
The  thyro-^pigtotHe  fibres  draw  doWn  the  epiglottis  and  increase  the  lateral 
concavity  of  its '  poaterior  sur&ce.  The  guperiqr  aryterto-epxglottic  approxi- 
msjte  the  epiglottis  and  arytenoid  cartilages,  and  relax  the  aryteno-epi^lottib 
fidds  of  mncoos  membrane.  The  inferior  (iryteno-^puflottic  draw  the  epi- 
glottis badcward  and  downward,  and.  compress  the  laryngeal  ventricles  imd 
poodiiBS. 

9%e  fnueau9  membrane  of  the  larynx  is  continnons  above  with 
that  of  the  month  -and  ijiiarynx,  and  below  with  that  of  the  trttchea. 
Traeed  from  above,  it  will  bo  fo^nd  reflected  from  the  upper  sxu^- 
face  of  the  tongue  behind  to  the  anterior  surface  X)f  the  epiglpttis, 
forming  the  three  gloaso-epiglpttic  bridles  (firsena^  and  two  interven- 
ing pouches  or  depressions  already  desc^bed ;  it  covers  the  pos- 
terior surface  of  the  epiglottis,  and  from  the  lateral  margins  of  this 
organ  extends  backward  to  the  comicula  and  summits  of  the  aiyte^ 
noid  eartOages  in  the  form  of  two  large  folds  (aryteno-epiglottic  or 
q^iglottidean),  which  form  the  lateral  borders  of  the  entrance  to  the 
larynx.  Across  the  summits  of  the  arytenoid  cartilages  it  forms  a 
short  crescentic  border^  whicb  is  the  posterior  limit  of  the'  entrance 
to  the  superior  opening.  From  these  points^  it  descends  into  the 
cavity  of  the  larynx,  forming  upon  each  side  a  large  oval  fossa,  ft&d 
below  this,  the  thyro-arytenoid  fold  or  false  vocal  cord.  It  then 
lines  the  laryngeal  ventricles  and  pouches,  passes  over  the  true 
vocal  cords,  and  spreads  out  upon  the  inner  Walls  of  the  cavity 
below.  It  is  of  a  pale  pink  color,  varies  in  thickness  at  different 
points,  and  is  covered  by  a  columnar  ciliated  epithelium.  Its 
attachment  to  th6  subjacent  pai'ts  takes  ][>lace  by  means  of  areolar 
tissue,  which  before  the  age  of  puberty  is  short  and  close  through- 
out, but  in' the  adult  becomes  loose  and  open  in  certain 'situations, 
particularly  in  the  oval  fossae  beneath  the  arjrteno-epiglottic  folds; 
hence,  the  greater  danger  of  acute  larybgitis  in  adults  from  oedema 
of  the  glottis.  Over  the  vocal  cords  the  membrane  is  exceedingly 
thin  and  delicate,  and  ikiost  closely  adhereiit. 

The  laryngeal  mucous  membrane  is  krgely  provided  with  mucous 
crjrpts  or  glahds.  They  are  most  abundant  upon  the  epiglottis  and 
in  the  laryngeal  pouches ;  but  are  entirely  wanting  upon  the  surface 
and  in  the  immediate  neighborhood  of  the  vocal  conk. 


5^4  DIABBOTiaVB. 

ii{K>n  Wkick  it  is  sHoated,  asowdfl,  iti  fibres  being  emiTttgiiig,  §mi 
is  iiiserted  by  A  narrow  extremity  into  the  base  of  the  arfteaoid 
oartilagQ  behind* 

The  lateral  erie(haryteMid  mysde  (Fig^  221^  4)»  sm^kr  thw-the 
preoddipg,  and  of  an  obldng  Sgnre,  arises  from  the  npper  border  ef 
the  cricoid  'cartihige  in  front,  a^d  oii  the  outer  side  of  the  crieo^ 
arytenoid  articulation,  ascends  obliqaely  backward,  and  is  inserted 
into  die  external  and  shorter  of  the  two  propee^es  of  die  bafe  of  the 
arytenoid  cartilage. ' 

'  The  thyrthariftefund  mu9ele  (Fig.  >221,*5X  broad  aiid  thini  arises  m 
front  from  the  lower  Iisdf  6t  twp-thirds  of  the  retreating  ai^e  of  the 
thyroid  cartikge,  passes,  horizontally  bacd^ward,  below  and  along  the 
outer  border  of  the  vocal  cord,  and  is  inserted  into  ihe  anterior  pro- 
jection of  the  base,  and  for  a  little  way  along  the  eontigaons  otfler 
border  of  the  arytenoid  cartilage.  *  Jl    - 

The  arjftenaid  museh  (Fig.  222,^)  occupies*  the  narrow  interval 
between  the  *  two  arytenoid  cartilages,  and  consists  of  obliqlie .  and 
{rans verse  fibres.  It  arises  fi^m  the  outer  border  and  posCbrior 
surface  of  the  iirytenoid  cartilage,  and  is  inserted*  with  the  oorrsi- 
spending  parts  of  the  other. 

Besides  the  nine  separate  muscles  above  described,  modem  ana- 
tosaista  have  demonstrated  the  existence  of  muscular  fi^scieles  in 
other  parts  of  the  larynx.     They  may  be  arranged  in  three  j^ups: 

1.  Thyro-epiglattic  fibres,  which  ascend  from  the  thyro-arytenoid 
muscles,  and  are  inserted  into  the  lateral  margins  of  the.  epiglottis. 

2.  Superior  a/ryteno-epighttic  fibres,  which  extend  from  the  sum- 
mits of  the  arytenoid  cartilages  to  the  borders  ot  the  epiglottis 
inclosed  in  the  folds  of  mucous  membrane '  tha|r  form  *  the  lateral 
boundaries  of  the  large  triangular  entrance.  o^F  the  larynx.  8.  In- 
ferior aryteno-epifftotUe  fibres,  which  arise  from  die  arytenoid  car- 
tilage immediately  above  the  attachment  of  .the  vocal  cords,  pass 
forward,  spread  out  upon  the  upper  surface  of  the  laryngeal  ven- 
tricles and  poudies,  and  are  inserted  into  the  lateral  mar£^n3  of 
the  epiglottis.  .  These  three  sets  of  fibres  cannot  always  be  clearly 
demonstrated-  in  the  human  larynx,  but  are  very  evident  in  some  of 
the  inferior 


Actions. — ^The  aotioDS  of  the  intrinsic  laryngeal  musdes  we  complicated, 
and  in  some  ihstanoes  obecnre.  The  crico4kyrcfid  approximate*  the  tWo  car- 
tilages between  which  they  are  placed^  and  assist  in  making  the  vocal  c(»ds 
tense  bj  advancing  the  thyroid  cartilage.'  The  posterior  crioo-^iryteMrid 
dilate  the  rima  and  the  cavity  of  the  organ  above,  and  at  the  same  time 
tighten  the  vocal  cords.     The  lateral  cn<xharytenoid  roiMe  the  aryten<Hd 
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oartilages  inward,  so  as  to  approximate  and  tighten  the  vocal  cords.  The 
ihyro-^uyienQid  .approximate  the  d^yroid  and  arytenoid  oartibges,  and  rotate 
the  latter  inward,  thus  tightening  and  approximating  the  voSal  cords,  and, 
at  the  same  time,  diminishing  the  glottis  niid.  rima  in  an.antero-posterior 
direction.  The  mrytefund  Approximates  this  arytenoid  cartilages  and  rotates 
ibeJBBL  outward,  by  which. means  the  vocal  cords  are  at  first ' rekxfed  and  then 
tightened  and  separated,  whilst  the  cavity  above  is  diminished  transversely. 
The  thyro-epiglotHc  Jihrei  draw  doWn  the  epiglottis  uid  increase  the  latentl 
concavity  of  its  posterior  sor&ce.  The  wepcrurr  aryterto-epiglattie  approxi; 
mi^  the  epiglottb  a&d  arytenoid  cartilages,  and  relax  the  aryteno-epi^lottib 
fidds  of  mucous  membrane.  The  inferior  (irytefuhfpiglottic  draw  the  epi: 
glottis  badcward  and  downward,  and.  compress  the  laryngeal  ventricles  "and 
pduehiss. 

9%e  fnueau9  membrane  of  the  larynx  is  continuous  above  with 
that  of  the  mouth  -and  ijiiarynx,  and  below  with  that  of  the  trachea. 
Traeed  from  above,  it  will  bo  fo^nd  reflected  from  the  upper  sxu^- 
face  of  the  tongue  behind  to  the  anterior  surface  X)f  the  epiglpttis, 
forming  the  three  glosso-epiglottic  bridles  (firseha^  and  two  interven- 
ing pouches  or  depressions  already  desc^bed;  it  covers  the  pos- 
terior surface  of  the  epiglottis,  and  from  the  lateral  margins  of  this 
organ  extends  backward  to  the  comicula  and*  summits  of  the  aryte^ 
noid:  eartilagos  in  the  form  of  two  large  folds  (aryteno-epiglottic  or 
q^iglottidean),  which  form  the  lateral  borders  of  the  entrance  to  the 
larynx.  Across  the  summits  of  the  arytenoid  cartilages  it  fofms  a 
short  crescentic  border^  whicb  b  the  posterior  limit  of  th«  entrance 
to  the  superior  opening.  From  these  points,  it  descends  into  the 
cavity  of  the  larynx,  forming  upon  each  side  a  large  oval  fossa,  s&d 
below  this,  the  thyro-arytenoid  fold  or  false  vocal  cord.  It  then 
lines  the  laryngeal  ventricles  and  pouches,  passes  over  the  true 
vocal  cords,  and  spreads  out  upon  the  inner  walls  of  the  cavity 
below.  It  is  of  a  pale  pink  color,  varies  in  thickness  at  differeiit 
points,  and  is  covered  by  a  columnar  ciliated  epithelium. '  Its 
attachment  to  th6  subjacent  pai'ts  tak^  ][>lace  by  meims  of  areolar 
tissue,  which  before  the  age  of  puberty  is  short  and  close  through- 
out, but  in' the  adult  becomes  loose  and  open  in  certain 'situations, 
particularly  in  the  oval  fossae  beneath  the  arjrteno-epiglottic  folds; 
hence,  the  greater  danger  of  acute  laryiigitis  in  adults  from  oedema 
of  the  glottis.  Over  the  vocal  cords  the  membrane  is  exceedingly 
thin  and  delicate,  and  ikiost  closely  adhereiit. 

The  laryngeal  mucous  membrane  is  largely  provided  with  mucous 
crypts  or  glahds.  They  are  most  abundant  upon  the  epiglottis  and 
in  the  laryngeal  pouches ;  but  are  entirely  wanting  upon  the  surface 
and  in  the  immediate  neighborhood  of  the  vocal  cortb. 
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upon  which  it  is  riioated,  uoendfl,  iti  fibres  being  eonTttrgilig,  aad 
is  inserted  by  a^  narrow  extremity  into  the  base  of  the  arytenoid 
cartilage  behind* 

The  lateral  erie(haryieMid  miu9eU  (Fig*  221^  4)f  smijler  than- the 
preceding,  and  of  an  obldng  Sgnre,  arises  from  the  npper  border  of 
the  cricoid  cartilage  in  front,  ai^d  oA  the  outer  side  of  the  crioo- 
arytenoid  artienlation,  ascends  obliqaely  backward,  and  is  inserted 
into  the  external  and  shorter  of  the  two  propes^  of  die  ba^  of  the 
arytenoid  cartilage. ' 

*  The  thyriharyixnoid  mmele  (Fig.  >221y*5X  broad  and  thin,  arises  in 
front  from  the  lower  half  or  twp-thirds  of  the  retreating  angle  of  the 
thyroid  cartilage,  passes  horisontally  bacd^ward,  below  and  along  the 
outer  border  of  the  vocal  cord,  and  is  inserted  into  ihe  anterior  pro- 
jection of  the  base,  and  for  a  little  way  along  the  oontigoons  otfter 
border  of  the  arytenoid  cartilage.  tf    - 

The  arytenoid  musele  (Ilg.  222,  ^)  occupies*  the  narrow  interval 
between  the  *  two  arytenoid  cartilages,  and  consists  of  obUqtM .  and 
transverse  fibres.  It  arises  fi^m  the  outer  border  and  posttoior 
surface  of  the  iirytenoid  cartilage,  and  is  inserted- with  the  ooffe* 
spending  parts  of  the  other. 

Besides  the  nine  separate  muscles  above  described,  modmm  ana- 
tosaista  have  demonstrated  the  existence  of  muscular  faseieles  in 
other  parts  of  the  larynx.     They  may  be  arranged  in  three  groups: 

1.  Thyro-epighttie  fibres,  which  ascend  from  this  thyro-arytenoid 
muscles,  and  are  inserted  into  the  lateral  margins  of  the.  epiglottis. 

2.  Superior  aryteno-epighUic  fibres,  which  extend  fitmi  the  sum- 
mits of  the  arytenoid  cartilages  to  the  borders  of  the  epiglottis 
inclosed  in  the  folds  of  mucous  membrane  \tha^  form '  the  lateral 
boundaries  of  the  large  triangular  entrance  ojf  the  larynx.  8.  In- 
ferior  arytefuhepigflottic  fibres,  which  arise  from  tiie  arytenoid  car- 
tilage immediately  above  the  attachment  of  .the  vocal  oords,  pass 
forward,  sprei^  out  upon  the  upper  surface  of  the  laryngeal  ven- 
tricles and  pouches,  aibd  are  inserted  into  the  lateral  margins  of 
the  epiglottisl  These  three  sets  of  fibres  cannot  always  be  clearly 
demonstrated  in  the  human  larynx,  but  are  very  evident  in  some  of 
the  inferior  animals.  .  t 

» 

AonoNs. — ^The  aodons  of  the  iiitrinsio  laryngeal  musdes  we  eomplieatsd, 
and  in  some  instances  obscure.  The  crico4kyroid  approximate*  the  tWo  car- 
tilages between  which  they  are  placed^  and  assist  in  making  the  vocal  cords 
tense  bj  advancing  the  thyroid  cartilage.  The  posterior  erivharytenoid 
dilate  the  rima  and  the  cavity  of  the  organ  above,  and  at  the.  same  time 
tighten  the  vocal  cords.    The  lateral  cruxharytenoid  rotate  the  arytenoid 
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cartilages  inward,  bo  as  to  approximate  and  tighten  the  vocal  cords.  The 
tk^rro-^NTjfiaiund  .approiimate  the  thyroid  and  arytenoid  cartilages,  and  rotate 
the  latter  inward,  thus  tightening  and  approximating  the  vo<^  cords,  and, 
at  the  same  time,  diminishing  the  glottis  and  rima  in  an  antero-posterior 
direction.  The  mrytefund  Approximates  thie  arytenoid  cartilages  and  rotates 
them  oatwardy  by  which  means  the  yooal  cords  are  at  first  relaxed  and  then 
tightened  and  separated,  whilst  the  cavity  above  is  diminished  transversely. 
The  thyro-^piffloUieJihres  draw  doWn  the  epiglottis  uid  increase  the  lateral 
concavity  of  its  posterior  sor&oe.  The  mperiqr  aryteno^iglattic  anproxi- 
mafe  the  epiglottis  and  arytenoid  cartilages,  and  relax  the  ary  teno-epi^ottib 
fidds  of  mucous  membrane.  The  t^feriar  ar^ftenO'^puflottie  draw  the  epi- 
glottis badcward  and  downward,  and.  compress  the  laryngeal  ventricles  tuid 
pooidiiBS. 

The  mueoui  membrane  of  the  larynx  is  continuous  above  with 
that  of  the  mouth  -and  lAarynx,  and  below  with  that  of  the  trachea. 
Traced  from  above,  it  will  bo  found  reflected  from  the  upper  sur- 
face of  the  tongue  behind  to  the  anterior  surface  X)f  the  epiglpttis, 
forming  the  three  glosso-epiglottic  bridles  (frsena^  and  two  interven- 
ing pouches  or  depressions  already  desc^bed;  it  covers  the  pos^ 
t^rior  surface  of  the  epiglottis,  and  from  the  lateral  margins  of  this 
organ  extends  backward  to  the  comicula  and  summits  of  the  aryte^ 
noid  cartilages  in  the  form  of  two  large  folds  (aryteno-epiglottic  or 
epiglottidean),  which  form  the  lateral  borders  of  the  entrance  to  the 
larynx.  Across  the  summits  of  the  arytenoid  cartilages  it  fofms  a 
short  crescentic  border^  whicb  is  the  posterior  limit  of  the  entrance 
to  the  superior  opening.  From  these  points^  it  descends  into  the 
cavity  of  the  larynx,  forming  upon  each  side  a  large  oval  fossa,  a&d 
below  this,  the  thyro-arytenoid  fold  or  false  vocal  cord.  It  then 
lines  the  laryngeal  ventricles  and  pouches,  passes  over  the  true 
vocal  cords,  and  spreads  out  upon  the  inner  walls  of  the  cavity 
below.  It  is  of  a  pale  pink  color,  varies  in  thickness  at  different 
points,  and  is  covered  by  a  columnar  ciliated  epithelium.  Its 
attachment  to  the  subjacent  parts  takes  plaice  by  meum  of  areolar 
tisaoe,  which  before  the  age  of  puberty  is  short  and  close  through- 
out, but  in  the  adult  becomes  loose  and  open  in  certain  situations, 
particularly  in  the  oval  fossae  beneath  the  aryteno-epiglottic  folds; 
hence,  the  greater  danger  of  acute  laryfagitis  in  adults  from  oedema 
of  the  glottis.  Over  the  vocal  cords  the  membrane  is  exceedingly 
thin  and  delicate,  and  most  doeely  adherent. 

The  laryngeal  mucous  membrane  is  largely  provided  with  mucous 
crypts  or  glahds.  They  are  most  abundant  upon  the  epiglottis  and 
in  the  laryngeal  pouches ;  but  are  entirely  wanting  upon  the  surface 
and  in  the  immediate  neighborhood  of  the  vocal  cords. 
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VBSsns  AHB  Njieybs  ov  thb  Labthx. — ^The  mriene9  of  tlie 
larynx  are  small  brtaf hea  of  the  aaperior  and  iiifefior  ihyroid  arte- 
ries. The  veim  follow  the  coarse  of  the  artenefi.  The  nerve$  are 
the  two  superior  and  two  inferior  laryngeal,  branchea  of  the  pneii- 
mogastrie,  and  filaments  from  the  sympathetic.  ISie  9¥permr  laryii- 
geal  nerve  of  each  side  leaves.the  pnevmogastde  just  lelow  the  liase 
of  the  craniomi  descends  forward,  enters  the  laryns  iluroiigh  the 
thyro-hyoid  membrane  jost  aboTe^  the  superior  border  of  the  thyimd 
cartilage,  and  is  distribnted  to  the  mncoos  meflnbrmne^  and  ifi  the 
arytenoid  and  crico-thyroid  mnsdes.  The  ir^eriar  or  recurrent  tarjfth 
geal  nerve  of  the  right  side  winds  aronnd  the  subclavian^  arteiy, 
and  of  the  l^ft,  around  the  arch  of  the  aorta;  they  aab^d  along 
the  grodve  formed  by  the  juxtaposition  of  the  trachea  and  ceaqikha^ 
giiSy  ent^r  the  larynx  behind,  and  are  distributed  to  ril  the  musdes 
except  the  crico-thyroid. 

Changes  in  the  Larynx. — ^In  early  life,  the  larynx  is  Toiy  null 
and  rounded,  and  does  not  differ  materially  iif  the  two^^exea.  About 
the  age  of  puberty,  howeyer,  i^  undergoes  a  rapid  increase  in  sii^ 
iuTolving  in  the  male  a  change  also  ia  its  figure.  The  indrease  in 
the  male  is  aboQt  double  the  original  sfie  of  the  oi^asf  and  in  the 
female,  about  one-third.  In  the  .female,  the  original'  rgtdndi^  ef 
the  organ  i^  not  altered  by  its  increase  in  sixe ;  but  in  the  male^  it 
becomes  more  angular,  and  forms  th(B  prominence' in  the  upper  part 
of  the  neck,  commonly  known  as  AdanCe  'apple. 

The  student  should  now  proceed  to  dissect  the 


. » 


PBBP  MU8CLB8  OF  THB  VBCB:. 


,  The  deep  muscles  of  the  neck  consist  of  six  pairs.  They  ar^  the 
long  cervical  mueelCf  the  great  and  email  anterior  etraig^t  muede  ^ 
the  heady  the  lateral  eiraight  mueele  qf  <  the  heady  and  the  anterior 
and  poetetior  ecdlene^mueelee. 


.1 


The  LONG  OBEYICAL  MUdOLB  (longu$  (ToSt)  is  )ong.and  narrow,  and 
divided  below  into  three  fleshy  slips.  It  arises  from  the  bodies  of  the 
four  lower  cervical  and  three  upper  dorsal  vertcbre,  and-tfald  antexior 
tubercles  of  the  tran^venK)  processes  of  t)ie  thirds  fewth,  and  fifth 
cervical  vertebne,  ascends  upon  the  front  of  the's{Hne,  and  is 
inserted  by  small  tendons  into  the  anterior  tubcHrde  of  the  atlas  and 
the  transverse,  processes  of  the  third  and  fourth  ceryjioBl  vertebrm. 


UsB.-— To.  bend  the  neok  lateraUjy  <^d  to  Msisi  in  rotating  the 
atlas  upon  the*  axis;  or,  if  both  muables  aet,  tol^nd  ;the  neck  for* 
ward.      '^    ' .     '  '      *•        »  '      •     ;  , 

Bblatioks. — Posteriorljy  with  .the  front  of  the  eerfieal  vertebn^ 
and  anteriitarlji  with  the  jAarynXt  €Baophagii%  internal  ciurotid  artery, 
jngolar  ym^  piieiunogaetrio  and  great  fg/mpathettc  n^ves. 


The  eniAT  aktbriob  straight  muscui  ov  tmi  hbap  {reeii^ 
c^fffUu  amticUM  muij<A)i\wig  tod.fiat^  ariaee  from  the  anterior  tnber- 
eles  of  the  transverse  proeeJBsee  of  tb^  fwr  loweroervield  trertebne, 
ascends  nearlj^  vertically,  and  is  inserted  into  the  basilar  process  of 
the  occqpital  bone. 
'  Ubb.— To  flex  the  head  forward. 

Rujltioks. — The  same  as  the  preceding. 

The  SMALL   ANTBRIOR    STRAIGHT   KUSOLS    OF   THH   HBA1>  {reetU9 

capitii  antieuM  fnin&r)j  very  short  and  small,  arises  from  the  trans- 
verse process  of  the  atlas,  and  is  inserted  into  the  basilar  process  of 
the  oocipnt. 
UgB^ — ^Th'e  same  as  preceding. 

The  LATBRAL  STRAIGHT  MPSOLB  OF  TRB  HBAD  (reC^Uf  dOpitti  loU- 

rali$)  is  very  short,  and  extends  from  the  opper  surface  of  the  trana- 
verse  process  of  the  atlas  to  the  jagular  process  of  the  occipital  bone. 
Usx. — To  incline  the  head  laterally. 

The  AHTBRIOR  SCALBNB  MU8CLB  (already  partly  described)  is 
situated  by  ^e  side  of  the  spine  in  the  lower  part  of  the  neck.  It 
arises  by  tendinous  slips  from  the  anterior  tubercles  of  the  trans- 
verse processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrm, 
deecends  a  little  forward,  and  is  inserted  by  a  narrow  flat  tendon 
into  a  rough  surface  upon  the  upper  surface  of  the  first  rib* 

RblatioKs. — Anteriorly,  with  the  diaphragmatic  nerve,  trans^ 
verse  cervical  and  posterior  scapular  arteries,  and  subclavian  vein; 
posteriorly,  with  the  subclavian  artery  and  brachial  plexus  of  nerves, 
which  separate  it  from  the  next  muscle. 

The  POSTBRIOR  SCALBNB  MU8CLB,  longer  and  larger  than  the  pre- 
ceding, arises  by  tendinous  fibres  from  the  posterior  tubercles  of  the 
transverse  processes  of  the  four  of  five  lower  cervical  vertebra, 
descends  a  little  outwards,  and  divides  into  two  slips,  the  anterior  of 
87 
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wliieh  (flometimet  eiOed  the  middla  Maleiui  rnoele)  it  iiifertad  into 
iheapp^ sorfaM cf  ^e finfc  rflb  belii]i4  tht groofe for  tke nbdA- 
visn  artery;  and  the  posterior,  iBto  the  -upper  edge  of  the  aeeond 
rib  between  Ha  taberole  and  angle, 

BXLATwm.'^hk  Ihmti'  it  la  fai  relation  nkh  the  braehial  plexiu 
of  neryea,  rabelafiaa  artery,  and  anterior  aealene  maada;  behind, 
with  the  transreree,  sjdenlne^  and  iNnqmlar  elevator  mnadea  on  the 
baek  rf  the  nedc« 

Aonov.-^The  eeatone.  nnieelee  bend  dM-  neek  fbrwaxd'and  hte- 
rallyi  and  eleVMe  the  llret  and  ioeond  riba. 


j^ 


I ) 


r- 


V 


•        t 


THE  THORAX. 


AMTEBIOR  MCD  LATERAL  SURFACES. 

•  ■    • 

Tn  tnteiior  and  lateral  walb  of  the  tfaoirax  are  covered  bj  the 
ridii>  enperfieial  faeoiai  great  and  emaU  pectoral^  a&d  gr^at  eerr^ate* 
nnaelee; 

One  aide  should  be  dteeoted  with  special  reference  to  the  miuh 
clee ;  and  the  other,  to  stady  the  contents  of  the  asdlla  or  aimpit. . 


IhssicnoN  Of  THx  Musotss  or  thi  Chest. — Carry  the  arm  from  the. 
ride,  so  S8  to  pat  the  pectorsl  isiiiacles  npon  the  stretoh,  and  theii,  an  idoI- 
Bon  havinc^  been  already  made  aloiq^f  ihe  eUvkde  to  the  acromion  p^o^eas  in 
the  diisectieu  of  the  neck,  divide  the  akin  in  the  median  line  the  whole 
lenffth  of*  the  atemuiii.  and  along  the  lower  edge  of  the  great  pectoral  moa- 
de  which  fortiiB  the  prominent  anterior  margin  of  the  armpit,  oa^i^ing'the 
incision  as  fiu*  as  the  upper  part  of  the  arm.  By  this  means,  a  tnangolar 
flap  of  akin  is  marked  off,  which  is  to  be  lemored,  leaving  the  ikscia  on  the 
somce  of  the  muscle.  If  the  subject  is  a  female,  one  of  the  breasts  may  be 
dissected  by  making  several  radiating  incisions  from  the  nipple,  dissecting 
off  the  flaps,  and^ti^en  eiCrefally  picking  out,  and  clipping  off  the  little 
masses  of  hi  and  areolar  tissue  that  are  generally  found  Mtween  the  ez* 
cretory  ducts  of  the  ^^lan^;  This  is  much  facilitated  if  the  duets  have  been 
previously  injected  with  tallow  cr 


The  tharaeie  fa$eiaL  althoagh  not  Qnfire^|iMitlj  dense  tod  strong, 
is  generally  thin  and  of  a  loose  open  texture.  It  may  be  separated 
into  two  distinct  layers,  t&e  superficial  one  Of  which  is  continuous 
with  the  superficial  fascia  of  the  neck,  and  in  the  female  covers  the 
mammary  gland ;  while  the  deeper  one  itf  closely  (Attached  to  the 
clavicle  and  sternum^  passee  beneath  the  mamma,  eovera  the  snr* 
face  of  the  great  pectoral  muscle,  and  is  continuous  below  with  the 
aponeurosis  of  the  external  oblique  muscle  of  the  abdomen. 


<  ■ 


THI  VAMM ART  QLAlTMw 


The  mammary  glands  {nuHBmm\  the  organs  of  la<ttatioii  in  the 
female,  are  situated  upon  each  side  of  the  anterior  surface  of  the 
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chest,  between  the  skin  and  great  pectotal  mnscleB,  irhere,  together 
with  a  large  anunint  of  fat,  thej  form  the  two  large  rotindett  erai- 
nences  commonly  called  the  breaste.  The  base  of  each  breast  is 
alightly  oval  in  an  oblique  direction  from  below  npward  and  out- 
ward, and  extends  from  the  onter  border  of  the  st^nnm  to  the  edge 
of  the  armpit,  and  troia  opposite  the  third  to  the  serenth  rib.  A 
little  below  the  centre  of  the  oonvezitj  is  the  conical  projection 
called  the  nipple,  upon  the  apex  of  which  are  fi^een  or  twentj  little 
foramina  leading  to  the  lactiferons  dncts.  The  akin  of  the  ni[^e 
is  of  a  dusky  brown  coloi',  and  aurronnding  its  base  is  a  colored 
circle  called  the  areola.  Id  virgins,  this  areola  is  of  a  bright  pink 
or  rosy  oolor,  but  in  women  wbiv  have  bomei  ote  or  mtn-  «hil^en 
it  has  always  a  browQish  hue.  .  In  the  neighborhood  of  the  areola 
are  numeroas  sebaceous  follicles,,  which  during  suckling  luv  Jtxj 
much  increased  in  size;  they  secrete  an  oily  sobstanoe  for  the  pro- 
tection of  the  nipple. 

Stsdctorb.— The  large  rounded  form  of  Jhe'  breasts  depends 
spon  the  presence  of  a  eonaiderable  qnantity  of  yellow,  firm,  oon- 
eistent  fat,  which  surrounds  and  fills  np  the  intereticM  of  the  gland. 
The  proper  tissue  of  the  organ  eonsists  of  a  collection  of  irregular 
masses  or  lobes,  each  surrounded  by  an-  investment  of  fibro^reolar 
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udBet,iAvBirA.Ooam.    1    I|IH  [if  llii  »l|i|ili     fit  Wiilglil  UHiaiiiiBilili 
»t  the  Dippla     Z.  8>c-lIktdlU(*Unaf  IhtdnctottlMten  of  tfitslppi*.    t,  4.  Or%lB  flTthi  dMM  k 

tl»  labftBOxif  llMiUnrl. 

tissue,  and.  provided  with  an  excretory  duct.  -The  lobes  are  sub- 
divided by  prolongations  of  the  fibrous  covering  into  small  lobnlea, 
and  these  consist  of  minute  blind  vesicles,  which  are  the  terminal 
extremities  of  the  divisions  of  the  «n>retory  docts. 

From  the  vesicles  the  minute  canals  proceed  to  form  the  ex- 
cretory duots.    These  vary  fppm  fifteen  to  twen^  in  niunber ;  they 
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converge  toward  the  base  of.  the  nipple,  where  they  becomi  slightly 
dilated,  and  then  ciHitinae  on,  separate,  but  closely  connected  by 
areolar  tissue,  to  their  minute  terminal  orifices  upon  the  Summit  ef 
the  organ.  The  Walls  of  the  ducts  consist  of  fibrous  tii^ue,  lined  by 
a  muooiis  membrane  which  is  covered  by  a  squamous  epithelium, 
and  is  continuous  with  the  skin  of^the  nipple^.  The  nipple  is  covered 
externally  with  skin  n^ar)ced  by  numerous  wrinklesj  and  supplied  with 
senaitive  {A^pillse.  Internally,  it  seems  to  be  made  up  of  firm  areolar 
tissue  and  a  large  number  of  vessels  surrounding  the  lactiferous 
diicta.  It  is  capable  of  a  certain  degree  of  erection  when  mechanic- 
ally voited.  ... 
■  'Vu$el$  and  jyi$rve«.-r-The  breasts  are  supplied  with  drtertes  from 
the  intercostak,  internal  mammary,  and  thoracic  branch  of  the 
aiillary.  Its  veins  correspond  to  the'  arteries.  Ita  nerves  are  de- 
rived from  the  cutaneous  branches  of  the  intercostals.    - 

•la  the  male,  the  n^ammary  glands  are  perfect  in  all  their  parta^  but  are 
only  rudimentary,  althoush  capable,  under  ioontinued  and  often  repeated 
mechanical  ezoitement,  of  as  perfect  development,  as  in  the  female. 

Dv»X0TiON. — ^Remove  the  *maramary  glands  and  the  subjaoeat  fascia, 
directing  the  edge  of  the  knife  as  usual  in  the  course  of  the  musomlar  fibres 
undemeatlr. 

i 

* 

The  GRBAT  PECTORAL  MUBOLB'(Fig.  181,  1),  large,  fla^,  and.iri^ 
gulariy  triangular,  covers  nearly  the  whole' of  the  anterior  superior 
part  of  the  chest.  It  arises  from  the  anterior  border  of  the  sternal 
half  of  the  clavicle;  from  the  anterior  surface  of  the  sternum^  for 
three-fourths  of  its  exteilt,  its  fibres  indigitating  here  with  those  of 
its  fellow  6f  the  opposite  side ;  from  the  cartilages  of  the  third, 
fourth,  fifth,  and  sixth  ribs;  and  by  a  thin  fieshy  slip  from  the  apo- 
neurosis of  the  external  oblique  muscle  of  the  abdomen.  From 
these  points  the  fibres  converge  in  front  of  the  armpit,  and  are  in- 
serted by  a  flattened  tendon,  somewhat  more  than  an  inch  in  breadth, 
into  the  anterior  or  external  margin  of  the  bicipital  groove  of  the 
humerus.  That  portion  of  the  muscle  originating  from  the  clavicle 
is  generally  separated  from  the  sternal  portion  by  a  narrow  areolar 
interval,  and  lies  parallel  to  and  in  clpse  connection  with  the  ante- 
rior edge  of  the  deltoid  muscle,  except  near  the  clavicle,  where  a 
small  triangular  space  intervenes.  The  cephalic  vein  generally 
occupies  the  line  of  separation  betiqreen  the  tw'o  muscles,' and  dips 
into  the  triangular  interval  to  reach  the  axillary  vein.  The  costal 
portion  ascends  obliquely  beneath  the  sternal,  giving  to  the  lower 
margin  of  the  muscle,  where  it  forms  the  anterior  edge  of  the  axilla, 
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a  twisteil  appeaaaca;  it  is  coatmimiiiB  widi  the  oilier  part  of  dw 
tendon  of  inaectioB,  vhidi  in  eonaeqnenca  prewnts  a  «nidal  arrange- 
iHont  of  fibna. 

BsLATiOHSw*— The  great  peeicMral  is  «otm^  tiuronghoat  by  die 
aldn  and  thoraoio  fascia,  a  small  portion  of  the  platjama  nunde  ia- 
terrening  abore^'and  is  ^erhpped  slightly  at  its, insertion  by  the 
anterior  edge  of  the  deltoid. .  It  eonoeals  from  Tiew.  the  snudl  pee- 
tend  and  snbelaTiaia  mnscles,  and  the  niimeroMstraetoreB  eontahmd 

in  the  axillary  oanty. -N. 

n8^.-^WheA  the  thorax  is  the  fixed  point,  and  the  arm  is  psrtfy 
elerated,  the  imited  action  of-  all  the  &res  of  the  mnsde  tends  to 
carry  the  arm  forward;  bnt  the  jdatieidar  portien.  acting  with  the 
deltoid  woold  also  raise  it^  and  the  costal  porUon  depr^sa  it.  -  When 
the  arm  is  raised  and  fixedf  the  nmsole  essists  in  dilating  the  dnst 
or  raising  the  body. 

DissscnoK. — Belseh  the  grmt  pctotonl  fton  its  origin,  rafleot  it  entvaid, 
and  remove  the  fascia  from  the  suifrce  of  the  8abj.seent  mnsole. 


Xhe' SMALL  PBOTORAL  MU80LB  {pecUroJii  mifun)  (Fig.  181,  6), 
long,  flat,  and  somewhat  triangular^  arises  froto  the  third,  fourth, 
and'  fifth  fihs  external  to  their  cartilages,  ascends  obliquely  outward 
in  front  of  the  axilla,  and  is  inserted  by  short  tendiiions  fibrerinto 
the  inner  side  of  the  extremity  of  the  coracoid  prbceps  of.  the 
scapula.  ■       .       .  V 

Bblatiovs. — In  front,  it  is  in^  relation  ^with  the  great  pectersl, 
the  supeiaor  thoracic  yessels  crossing  between ;  and  behind,  with  the 
axillary  vessels  aod  nerves,  tt  is  also  covered  at  its  iasertiali  by  the 
deltoid  muscle. 

Use. — To  draw  the  shoulder*.  downVrard  and  forward,  or,  where 
the  sci^pnla  is  the  fixed  point,  4o  elevate  the  ribs. 

fhe  subclaviak  husolb  (Figr'lsi,  5),  although  belonging  ss 
much  .to  the  neck 'as  to  the  chest,*  is  best  seen  in  this  dissection.  As 
its  name  indicates,  it  is  situated  beneath  the  clavicle,  and  is  covered 
in  front  by  a  dense  strong  fasma,  which  must  be  detache4  ^^^.  the 
clavicle  and  the  first  rib,  before  the  muscle  can  be  properly  studied. 
It  ori^nates  from  the  cartilage  of  the  first  rft  by  a  thick  rouhd 
tendon,  passes  upward  nfki  outward,  spreads  out,-  and  is  inserted 
by  fieshy  fibres  along  the  qnder  surface  6f  the  clavicle  nearly  as  &r 
hs  the  actomion. 

HsLAtiONS.— Above,  with  the  clavicle  |  below,  with  the  subclamn 
vessels  and  brachial  nerVes ;  and  in  front,  ilrith  the .  ^at  pectoral 
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mnseley  from  which  it  is  separmted  hj  the  aboTe^mantioiied  spoadOp 
rotic  layer* 

UsB.'T-Ta  depress  the  ehonlderi  or  eleTste  the  ehesksocording  as 
the  rib  or  daricle  is  the  fixed  point.  , 

DiSSicndN. — ^Rmnore  the  small  peoionl,  and  dWticYilate  the  atemal 
extremity  cf  the  daTJole,  so  as  to  tmrn  the  soapidar  outwaid,  and  tfaiis-eii> 
pose  the  whole  of  the  sooeeeding  muscle.  Next  diseeot  off  the  reBoaipipg 
skin  and  &scia  6dm  the  side  of  the  thorax. 

The  ORSAT  nR^iE  MUSCLE  {serrahi$  magnwif  is  broad  and  flat^ 
and  covers  almost  the  whole  of  the  side  of  the  chest.  It  arises  from 
the  hine  superior  ribS}  except  the  first,  a  short  distance  from  their 
cartilages  by  as  many  fleshy  slips,  of  which  the  l6wer  fire  or  8ii(F!g. 
181,  4)  indigitate  with  the  h^sds  of  the  external  oblique  mnscle  of 
the  abdomen;  thesnperior  three  are  covered  by  the  great  and  small 
|>eetoraL  From  these  points  the  mnscle  curves  ontward  and  back- 
ward npon  the  8id6  of  the  chest,  becoming  narrower  in  consequence 
of  the  obliquity  of  its  lowermost  fibres,  and  is  inserted  into  the  whole 
length  of  the  inner  lip  of  the  posterior  edge  of  the  scapula. 

BsLATiONS. — ^By  its  superficial  surface,  it  is  in  relation  superiorly, 
with  the  axillary  vessels  and  nerves,  anteriorly,  with  the  under  sur- 
face of  the  pectoral  muscles,  inferiorly,  with  the  latissimus  muscle 
of  the  back,  and  posteriorly,  with  the  ^subscapular  muscle  which  fills 
up  the  subscapular*  fossa ;  its  deep  surface  is  in  dose  contact  with 
the  ribs  and  external  intercostal  muscles. 

Use. — 1,  to  draw  the  scapula  downward ^nd  forward;  2,  if  only 
the  lower  fibres  act,  to  throw  the  shoulder  back  by  drawing  the 
point  of  the  scapula  forward;  and  8,  when  the  scapula  is  the  fixed 
point,  to  dilate  the  chest,  or  draw  the  trunk  upward  and  backward. 
Its  action  as  a  respiratory  muscle  in  dilating  the  thorax  is  sometimes 
very  powerful,  and  is  pi^rticularly  well  seen  in  croup  and  some  other 
instances  of  difficult  respiration,  in  which  the  individual  is  often  ob- 
served to  brace  himself  against  the  side  of  the  bed  in  order  to  make 
the  shoulder  the  fixed  point  for  the  action  of  ^this  as  well  as  the  pec- 
toral and  latissimus  muscles. 

The  INTERCOSTAL  MUSCLES,'  slso  partly  exposed  by  the  removal 
of  the  pectorals,  may  be  more  satisfactorily  seeti  by  dissecting  up 
the  anterior  portion  of  the  great  serrate.  As  their  name  implies, 
they  occupy  the  intervals  between  the  ribs,  and  are  considered 'as 
consisting  of  two  sets,  an  external  or  superficial,  and  an  internal  or 
deep.'    The  external  intercostals  arise  by  fleshy  and  tendinous  fibres 


^M  ^Kssmi-i^s. 


Wv^PMPVPV^^^      ^^  •     ^^^b^B^^fc^P  ^   ^■•^^fc^B       ^^^^^^ 


birfar  4if  cadb  rils 
kiriiTrf  tkeiftbiav; 

koriKttul  Urttuom  fnm  ikt 

witb  tW  MTVcnl  awdci  tkat 

imUmRj  with  tke  ifttcmal 

iBUrreiuikg,  and,  bejond,  ti»  ■■gift  of  db»  nh»  viA  ^kc 

fiaiikg  ihe  cfacsc    Tlie  ioierBsl  Mt  an  mwmA  mtamJIj  I7  iIm 

plecra,  ezteniaD j  bj  tW  fuecadiag  ace  aa^  tfccir  af  latmiL  cta- 

tiaaatioDfl  in  froDt,  the  Mhawe  Wftrntiammi  veaKk  aad  acrraa  latcr- 

Tcaiag. 

Use* — To  apptozimate  the  rifaa^  bj  wUdk 
firat  rib  being  fixed,  the  cheat  ia  dflated. 


Hariog  e'.MDpleied  tb«  duwetioB  of  tha  Maxls  q«  aae  »4ei,  Ae  aladeat 
•boaU  tnni  to  the  opposite  for  the  pwpoae  of  italjiag  the 

AXILLA,  oa  AEam. 

PiwnDcnos. — ^Tara  the  ealjeet  apoa  the  ofp^tate  nde.  fix  the  ana  oat  at 
a  rig^t  aa|^  with  the  bodj,  and  frwi  its  anlenor  apper  pait  awke  two  in- 
eieioDty  one  maaing  alcog  the  proatiaeat  poaieiwa  wnrpm  af  the  aiUki 
dowaward  and  beekward,  aod  the  other  aioag  the  aaterior  border  dowawaid 
aad  fr/rwird.  The  triaogiilar  flap  of  akin  thss  mirWd  off  ahoohl  next  be 
dianeted  down,  and  the  loose  areolar  and  afipoae  tisne,  Ijmphatie  giaada, 
and  small  raas  (wfaieh  are  rerj  naaberoas)  carefiiDj  resKyved.  Great  eaie 
aad  an  abandaat  stoek  of  patience  are  required  for  the  proper  perforaanee  of 
thill  diMectioo,  aod  as  it  is  a  region  in  which  enrgieal  operatioos  aie  not 
nnfre^peotlj  neoesMirj,  the  student  should  not  n^ligentlj  daf  it  over. 

The  axi/laiy  Ij^mpkatic  gkuuUy  neeessarilj  mBored  along  with  the  aredar 
aad  adipose  tissues,  are  numeroosy  and  some  of  th^m  are  oAcs.  quite  laige. 
They  reeeive  the  lymphatic  Teasels  of  the  upper  eztremityy  and  aie  fre- 
quently the  seat  of  inJlamiaatory  actioOy  both  acute  and  chronic. 

The  axilla  ia  a  triangular,  pyramidal  apace,  bonnded  tii  frtrnt 
bj  the  two  pectoral  muscles,  potterwrUf  hj  the  latiasimas  and 
greater  terea  maadea  on  their  way  to  the  upper  part  of  the  horaeras, 
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tnd  internally  by  the  side  of  the  thorax,  covered  ^7  the  great  ser- 
rate muscle.  The  apex  of  the  cavity  corresponds  to  the  sboalder- 
joint,  and  the  base  is  the  large  .triangular  opening  formed  by  the 
lower  margins  of  its  lateral  walls.  '  Its  contents  are,  the*  axillary 
artery  and  vein-  with  their  nnmerona  branches,  the  'axillary  or 
brachial  nerves,  nomerons  lymphatic  gknds,'  and  a  large  quantity 
of  loose  areolar  and  adip6se  tissues. 

The  AXILLARY  ARTERY  is  the  continuation  of  the  subclavian,  and 
extends  from  over  the  first  rib  to  the  outer  border  of  the  posterior 
boundary  of  the  axilla,  where  it  becomes  the  brachial  or  humeral 
artery.  Its  direction  depends  upon  the.  position  of  the  arm,  being 
curved  upward  and  outward  when  the  limb  is  elevated,  horizontal, 
when  extended  at  right  angles,  and  curved  downward,  when  the  arm 
is  hanging  by  the  side. 

Sblations. — As  the  artery  enters  the  axilla,  it  is  situated  below 
the  outer  portion  of  the  clavicle  and  subclavian  muscle,  external  to 
tibe.stbclavian  vein,  and  internal  to  the  great  plexus  of  nerves;  and 
is  crossed  I^  the  cephalic  vein,  as  this  vessel  curves  downward 
through  the  triangular  space  between  the  deltoid  and  great  pectoral 
muscles  to  open  into  the  axillary  vein.  About  the  middle  of  the 
cavity,  however,  the.  large  vein  is  placed  nearly  in  fronts  while  the 
axillary  plexus  disposes  itself  around  the  artery  so  as  almost  to 
conceal  it  from  view. 

.The  AXILLARY  PLEXUS  OF  NERVES  is  th^  Continuation  of.  the 
brachial  plexus,  and  is  at  first  entirely  on  the  outer  side  of  the 
artery;  but  about  the  middle  of  the  cavity  it  divides  into  six 
main  trunks,  which  are  placed  as  follows :  Two  large  roots,  one 
fiom  the  inner  atfd  the  other  from  the  posterior  side  of  the  artery, 
unite  across  this  vessel  to  form  the  median  nerve^  which  is  at  first 
placed  somewhat  upon  its  outer  side,  but  as  it  .descends  gradually 
gains  its  front,  and  in  the  lower  part  of  the  arm,  as  will  be  hereafter 
seen,  is  situated  upon  iti^  inner  side.  Behind  the  artery  the  muiculo- 
9pinal  or  radial  nerve^  nearly  if  not  quite  as  large  as  the  median, 
descends  toward  the  back  of  the  arm,  and  the  eireumflex  curves 
beneath  the  neck  of  the  humerus ;  upon  the  inner  side  lie  the 
ulnar  and  the  internal  cutaneoui  nerves,  the  latter  the  smallest  .of 
the  group,  both  of  which  descend  along  the  inner  part  of  the  arm ; 
upon  the  outer  side  the  external  etUaneoue  nerve  passes  off  toward 
the  external  border  of  the  arm. 
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The  AXILLABY  YXnr  has  the  fsme  generil  dmetioii.«f  the  wtoy, 
in  firont  of  ajid  «poa ^  inner  aide  of  whieh  it  is-ntoatedy  reetiiif 
below  upon  %  Btrng  ^KHMmroiiQ  membrane  e«IM,  froi^iti  attaeli 
meaty  the  dtotte-eonetf^  The  Teins. that  <q^«i  into  it  am  MkienNM; 
tbii8|  it  reoeiTea  betow,  and,  in  fiMt»  ia  the  eojitinnat;^  dT  the  tvo 
accompanying  Toina.  of  the  brachial  a^Mrj;  n  little. hi^ier  a|>  it 
receives  the  basilic;  near  its  upper  eztremitj,  the  oepbalie;  and,  at 
different  parts  of  its  course,  the  seTcral  veins  that  aeeompany  the 
branches  of  the  axillary  artery.< 

The  branekeM  of  the  axStary  arieij  ire  sabject  to  grest>emtioa;bst,  m  s 
general  rule,  the  hamber  of  d^e  principal  ones  is  five.    Tkef,  are  fee 

^Ltatomio4hoilieic,  ■         ■* 

'     Inferior  theiaflioi 
Sabscapulur. 
'  AnteriSr^^ilex,  and 
Posterior  circumflex.  / 

The  acromkhihordeie  artery ,  the  comAoi^  trunk  of  the  aeroimal  Ai  supe- 
rior Aoracio,  arises  firom  the  anterior  aspect  of  the  artery  inuneilialelf  be- 
yond the  first  rib,  ssoeuds  over  the  superior  or  inner  border  o^  the  bbmU 
pectoral  mus<iley  and  dirides  into  the  aoromial  and  superior  tlM»aeio.  The 
acfxmial  passes^  outward  ov^  the  anterior  surfiwe  of  the  .small  pMoral 
musde,  and  is  distributed  to  the  deltoid  musei^  and  odwr  Btmotaree  aboaft 
the  top  of  the  shoulder.  The  tuperior  tko^racie  descends  betweeo  llip,  twe 
pectonl  muscles,  to  which  it 'is  distribut^. 

The  in/erwr  or  hng  thoracic  artery  oomeB  off  iMX  the  middle  of  the 
axilkry  artery,  descenda  along  the"  inferior  or  outer  border  oTthe  ttasD 
peetoral  muscle  -and  upon  the  poeterior  surfiBuse  of  the  great  pector^  to  both 
of  which,  to  the  mamm«B,  and  to  the  side  of  the  thorax,  it  is  severally  die* 
tributed. 

The  tubBoc^pular  artery ,  the  largest  of  the  branches -of  the  axillaQr,  arises 
firom  the  lower  aspect  ci  this  vessel,  opposite  the  anterior  bolder  of  the 
scapula,  beneath  which  it  descends  in  company  with  the  subscapular  nervSy 
and  divides'  into  a  thoracic  and  scapular  branch.  The  Aoraeie  division 
passes  downward  and  outward,  and  is  distributed  to  te  great*  serrate  sot 
some  of  the  musoles  of  the  back;  the  ^eapidar  portion  sends  offa  lane 
branch  (dorsal  branch^  which  turns  over  to  the  mtiscles  on  the  liiick  of  the 
scapula',  while  £he  main  trunk'  oilntinues  on  toward  th^ '  low^  angle  of  the 
bone,  where  it  anastomoses  with  the  long  thoraeic  and"  posterior  SQapiilar*-Hi 
branch  of  the  subclavian.  In  its  eonrae  it  sends  brailohes  tothe-SDall  and* 
laitte  teres  or  round  muscles,  and  particularly  to  the  subsoMmlar  piusde. 

The  anterior  circumflex  artery,  the  smaller  of  the  two,  arises  just  bdow 
the  preceding.  Winds  around  the  anterior  aspect  of  the  neck  of  the  humerus, 
hing. under  the  origins  of  Ihe  coraeo-biaehial  and*UDepa  mnsalea,  and  is 
&tributed  to  the  musoles  and  ligaments  about  the  shonWer-joint. 

The  po$terior  circumflex  arttrw^  a  vessel  of  considerably  sisci  vises  neariy 
opposite  the  subscapulaar,  passes  backward  and  then  outward,  dOss  under  tte 
neck  of  the  hu(nerus,  aeeompanied  by  the  cirdumflfex  tierve,  ioA  is  dislribatsd 
to  all  the  adjacent  stradtures,  particularly  to  the  deltoid  innsole. 
.  Branches  of  the  Axillary  Flexui  of  Nertes, — ^Besides  the  six  main  divi- 
sions above-mentioned,  the  axillary  plexus  jrives  off  bnndies  to  the  side  rf 
the  thorax  and-  under  part  of  the  scapula.    AeUioradc  bnmches,  called  the 
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amltrwr  ihomhcic  nerve$f  two  in  iiamjber,  wpply  the  two  pectoral  musoleB* 
The  BuhKdptdar  nerves,  three  in  number,  descend  beneath  the  inner  border 
of  the  scapula,  are  distributed  respectively  to  the  subscapular,  small  tered, 
■ad  latiflsiiiiiB  muscle^. 

AjciBarjf  Interccmtal  J^erves, — ^In  &e  dissection  of  the  axilla  numerous  mii»- 
oular  and  cutaneous  branches  of  the  intercostal  nerves  are  encountered,  the 
most  interesting  one  of  which,  called  the  intercosio-humenii,  is  a  branch  of  the 
second  dorsal  nerve;  it  perforates  the  great  seriate  muscle,  crosses  the  axil- 
lary spaoe,  and- ramifies  beneath  the  akin  of  the  upper  back  part  <5f  the  arm, 
anastomosing  hei^  with  the  intenial  cutaneous,  a'hranch  of  the  atillary 
plexus. 


THI  OAYTTT  AJSTD  OORTBNTS  OF  THE  THORAX. 


I>i89Bcnoif. — ^Divide  the  costal  cartilages  on  each  side,  where  they  join 
their  respective  ribs  (taking  care  not  to  carry  the  scalpel  so  deep  as  to  cot 
the  lungs  or  heart)^  and  disarticulate  the  sternal  extremities  of  the  clavipl^ 
Next  raise  the  lower  extremity  of  the  sternum  and  dissect  off  the  sternal 
attechment  of  the  diaphragm,  and  the  bone  will  be  held  jDnly  by  the  mem- 
bnmous  septum,  called  the  isnterior  mediastinum,  which  is  attached  to  the 
whde  leuffth  of  its  under  surface,  separating  the  two  ndes  of  the  cavity  of 
the  chest,  and  ipust  also  he  divided. 

The  sterauffl'ha'vinff  been  thus  removed,  the  serous  membrane  should  be 
dissected  from  its  under  sur&ce,  so  as  to  expose  the  triangular  muscle  and 
internal  mammary  vessels. 

The  TRiANOtLAR  8TBRKAL  MUSOL^  {triangulafU  iternt)^  very  thin 
and  triangular,  arises  upon  each  side,  from  the  under  surface  of  the 
enaiform  cartilage  and  adjacent  portion  of  the  sternum,  ascends  out- 
ward,  and  is  inserted  into  the  third,  fourth,  fifth,  and  sixth  costal 
cartilages,  by  as  many  thin  tendinous  and  fleshy  slips. 

Rblationb. — It  is  covered  underneath  bj  the  pleura,  wlych  sepa- 
rates it  from  tlie  fibrous  sac  of  the  heart,  and  is  in  contact  by  ita 
opposite  surface' with  the  ensiform  cartilage,  sternum  costal  car- 
tilages, and  internal  mammarj  vessels^ 

Use. — To  depress  the  cartilaginous  extremities  of  the  ribs,  and 
thos  asQist  in  expiration, 

^The  intemcU  mammary  artery  is  a  branch  of  the  first  portion  of 
the  subclavian.  From  its  origin  it  descends  at  first  a  little  forward 
behind  the  inner  extremity  of  the -clavicle,  to  reach  the  posterior 
surface  of  the  cartilage  of  the  first  rib,  and  then  almost  vertically 
behind  the  costal  cartilages,  about  a. quarter  of  an  inch  from. the 
border  of  the  sternum,  as  far  as  the  sixth  rib,  when  it  divides  into 
two  branches.  In  its  course,  it  lies  between  two  accompanying 
veins,  and  is  covered  posteriorly  by  the  pleura  and  triangular 
muscle,    or  its  two  terminal  branches,  one  runs  outward  along 
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the  border  of  the  thorax,  and  the  other  put  upon  tiie  anterior  ab- 
dominal wall,  anastomosing  ndth  the  epigaistric. 

The  two  internal  mamnu&y  veins  a^icompany  the  artery,  onite 
above  in  a  common  trunk, 'and  terminate,  the  left  in  the  left  innomi* 
nate  vein,  and  thcr  right  in  the  anpenor  civa. 

Position  of  the  Thoracic  Fitoero.— -Turning  now  to- the  interior  of 
the  thorax,  it  will  be  observed  that  themiddle  of  the  eavitj  is  occu- 
pied in  a  great  measure  by  the  heart,  contained  within  the  peri- 
citf  dium,  and  by  the  great  vessels  that  coipmanicate  with  this  organ. 
Upon  each  side  are  the  lungs,  which,  if  perfectly  healthy,  and 
nni^ttached  by  morbid  adhesions  to  the  surrounding  parts,  will  be 
found  in  a  collapsed  4X>ndition;  before  the  chest  is  opened,  how- 
ever, they  not  only  entirely  fill  the  lateral  spaces,  but  extend  also 
nearly  to  th(^  median  Jine  in  front,  overlapping  *the  heart,  b6  ^A  to 
leave  only  about  one  or  two  square  inches  of  its  anterior  surface 
uncovered.  The  collapsed  state,  in  which  they  are  ordinarily  seen, 
is  owing  to  the  admission  of  air  into  the  chest,  as  may  be  proved  by 
putting  a  ligature  upon  the  trachea  previous  to  diuiding'the  costal 
cartilages ;  or,  better,  by  opening  the  cavity  under  water. 


Thb  Pleubje. — Interposed  between  the  exterior  of  each  lung  and 
the  surrounding  parts  is  a  large  serous  sac,  qalled  the  pleura,  the 
office  of  which  is  to  furnish  a  slnooth  surface  for  the  parta  to  move 
freely  upon  one  another  in  respiration.  As  there  are  two  lungs^ 
there  are,  of  course,  two  pleura ;  which,  like  all  other  structures  of 
the  same  class,  are  shut  sacs,  and  consist  each  of  a  visceral  and 
parietal  portion,  the  former  coVering  the  contained  organs,  and  the 
latter  lining  the  parietes  pr  walls  of  the  cavity.  The  parietal  por- 
tion lines  the  ribs,  costal  cartilages,  and  intercostal  muscles,  consti- 
tuting what  is  denominated  the  costal  pUura,  and  also  the  upper 
surface  of  the  diaphragm,  where  it  is  known  as  the'  diaphragmatk 
pleura.  From  the  ribs  posteriorly  the  membrane  passes  over  the 
sides  of  the  dorsal  vertebra,  and  thence  .directly  forward  to  the  roQt 
of  the  lung,  forming,  where  it  stretches  'between  these  last  two 
points,  one  layer  t>{  the  posterior  mediastinum,  the  pleura  of  the 
opposite  side'  forming  the  other  layer  in  the^S|^me  manner. .  Con- 
tinued from  the  root  of  the  lung  behind,  the  membrane  invests  the 
whole  of  the  free  surface  of  the  lung  ardund  to  the  front  of  the  root, 
constituting  what  is  called  the  ptumonic  pleura;  thence  it  Is  con- 
tinned  upon  the  exterior  of  the  pericardimn  to  its  anterior  aspect, 
where,  meeting  with  its  fellow  of  the  opposite  side,  it  stretches  for- 
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wird  to  the  under  surface  of  the  sterniun  and  postal  partilageSy  to 
foim  the  anterior  mediaatintim. 

The  connection  between  the  pleura  and  the  parte  which  it  inyests 
is  a  close  areolar  tissue,  whicliy  tipon'the  interior  of  the  walls  of  the 
cheat,  is  so  condensed  as  to  constitute  a  proper  fitroncr  membrane ; 
this  being  involved  in  inflammation  of  the  serous  membrane,  is  said 
to  explain  the  acute  pain  attendant  upon  this^  disease; 

Ths  MEDiASTiNA.-t-^The  lungs  are  separated  from  each  other,  m 
front  J  by  the  reflection  of  the.  two  pleurse  from  the  under  surface  of 
the  stemum  to  the  anterior  surface  of  the  pericardium,  the  two 
membrande  forming,  here' a  kind  of  septum^  called  the  imteritMr 
mediaittnum.  In  the  middle^  the  lungs  are  divided  by  the  heart 
and  great  vessels,  which  are  said,  therefore,  to  occupy  the  middle 
mediastinum ;  and  hehifiidj  by  the  reflection  of  the  serous  membranes 
firom  the  sides  of  the  veftebra  to  the  roots  of  the  lungs,  inclosing 
the  oesophagus,  thoracic,  aorta^  pneumogastrio  nerves,  and  several 
other  structures,  and  denominated  the  posterior  medicutinum.  The 
spaed  above  the  heart  which  is  oc6upied  by  the  great  vessels,  and 
communicates  with  the  anterior  and  posterior  mediastina,  is  some- 
times called  the  superior  mediastinum. 

The  (interior  mediastinum  is  not  placed  precisely  in  the  median 
line,  but  inclines  below  tO'the  kft  side.  >  In  the  greater  part  of  its 
extent  it  is  very  narrow,  the  two  pleum  being  nearly  in  apposition; 
but  superiorly  the  two-laipinse  separate  from  each  other,- and  inclose 
a  narrow  triangular  space,  occupied  by  the  origins  of  the  sterno- 
hyoid and  thyroid  Inuscles,  and  in  the,  foetus  by  the  thymus  gland, 
which  is  usually  converted  in  the  adult  into  areolar  adipose  tissue, 
of  a  dark  brown  color. 

!Fhe  middle  media9tinum^  improperly  so  called,  is -the  large  space 
occupied  by  the-  heart  and  the  origins  and  terminations  of  the  great 
vessels.  The  latter*  should  b^  now  dissected;  but  before  com- 
mencing the  dissection,  the  student  should  examine  Fig.  21^,  in 
order  to  obtain  some  idea  of  the  structures  to  be  looked  for. 

DrsslccTiON. — Dissect  the  pleura  fkm  the  upper  part  of  the  pericardium 
and  the  roots  of  the  superior  cava  vein  and  aorta,  and  remove  all  the  inter- 
vening cellular  tissue. 

The  first  vessel  encountered  in  making  this  dissection  is  the  lkvt 

*  The  contents  of  the  posttrior  mediastinum  will  be  seen  after  the  removal 
of  the  lanp  and  heart 
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BBACHio-CBPHALio  oflinroMiN ATB  VBXN  (Fig.  234,  g\  fomied  by  Hub 
union  of  the  left  jugular  and  BubclaTiaa  veiosi  whiek  iak€B  plaee 
ju8t  behind  the  lelGk  atemo-cUTieular  jurtioDlatioiu  Fnna  its  eom- 
menoement  it  paeaea  aomewb$t  < obliquely  aoroair  to  the  ti^t.aidei, 
where  it  joina  ita  fellow  to  fonu  the.anpmoir  wn»  ht  its  ooorae  it 
Uea  immediately  behind  the  vfipm  margift  of  the,  atennun  (rising 
somewhat  above  thia  bone,  when  the  liead  ia  thrown*  far  bMk)>  in 
front  of  the  innominate  and  left  carotid  arteries  an^  the  trachea, 
and  just  aboVe  the  highest .  point  of  the  arch  of  the  aorta.  Imme- 
diately at  the  junction  of  the  jugular  and  subdavian  Yeinay  by  which 
it  ia  foirmed,  it  reoeires  behind  the  terminationr  of  dia  ihoradc  duct^ 
which  may  be  seen  by  diVidita^  %tbe  jugokr,  turning  it  down,  and 
dmhing  a  very  carefiil  eearch; 

The  BiGhHT  BBAOHio-OBPSALto  or  iNKdMiKATB  v^BHT,  loimed  by 
thei.  confluence  of  the  right  jugular  (2)  and  aubcla?iaB  (m)  Tcina,  is 
not  more  than  a  fourth  as  long  ap  the  left;  it  pasaCMi  ahnoet  Yertically 
downward,  lying;4n  front  of  and  a  little  to  the  right  of  tW  inno* 
minate  art^ry^  and  unites  with  the  lef^  behind  and  a  little'below  tiba 
eartilli^ge  of  the  first  rib  of  the  right  aide.  . 

The  BUPBBiOB  or  DBSOBBPiBe  OATA  (Fig.  S24»;/X  fonned  by  the 
Bni<yn  of  the  two  innominate  veins;  returna  the  tenoua  Uood  from 
the  superior  extremiticBi  head,  neck,  and  back  of  the  thorax;  to  the 
right  side  of  the  heart.  .  It  ia  not  m<MPe  than  two  or  three  inches 
long,  but  vei7  large,  descends  almost  vertically  from  ita  epaunence- 
ment,  enters  the  pericardium  .about  an  inch  from  ita  tenninatioB, 
and  opens  into  the  right  auricle  of  the  heart.  Before  catering  the 
pericardium,  it  is  covered  upon  its  right  side  by  the  pleura,  and  is  in 
contact  with  the  border  of  the  corresponding  hng,  which  ia  tlij^tly 
grooved  for  ita  reception.  LitemaUy,  it  ia  in  relation  with  the 
ascending  portion  of  the  aorta,  and  behind  with  the  toacheaj  frca 
which,. however,  it  is  separated  by  some  of  the  bronchial  lymphatie 
glands,  recogniaed  by  their  black  color. .  It  ia  alao  in  contact  with 
the  right  diaphragmatic  nervCj  which  curves  uround  its  external  sar- 
face  to  reach  the  side  of  the  pericardium.  It  receivea  poateriorly 
die  great  aaygos  vein  which  collects  ihe  blofi(d  from  the  walla  ef  the 
thorax,  curves^  pver  the  root  of-  the  right  lung^  and  opeaa  into  the 
cava  just  before  ibis  vessel  becomes  covered  by  the  pericardium. 

•    .     .    ■  • 

The  THOBAOio  AOBTA  (Fig.  224,  e e).  To  the.kft xd  the  aaperior 
cava  vein,  the  aorta,  the  main  stem  of  the  whole  arterial  aystem, 


IVTBEIOft  OV  THB  THORIX. 


tBceneb  through  the  perieardinm,  and  makes  a  corTe  of  at  least  two- 
thirds  of  a  sircle,  denominated  the  arch  ef  the  aorta.  Before  it  can 
be  properlj'  itadied,  the  perieardinm  ehonld  be  slit  open  for  the 
length  of  two  or  three  inches  ia  OTder  to  expose  the  portipn  coo* 
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tained  within  this  aao.  It  w31  now  be  tberfi  seen  that,  sfter  leaTing 
the  base  of  the  heart,  it  at.  firsfr  asoebds  forward  9^i  a  little  ,to  the 
right  side  for  the  dbtancp  of  about' two  inchee;  it  then  ciir?ea  back- 
ward and  toward  the  left;  over  the  root  of/the  left  Iting^  the  highest 
point  of  the  curve  being  about  an  inch  below  the  level  of  the  top  of 
the  sternum ;  and  having  reached  the  left  side  of  the  body  of  the 
third  or  fourth  dorsal  vertebra,  it  d^eends  through  the  posterior 
mediastinum^  lying  in  front  of  ihe  spine  a  little  to  the  left  of  the 
median'  line.  * . ) 

Relations^ — The  first  portion  t>C  the  arck  of  the  aorta  is  con- 
tained within  the  periclirdiun,  iitd  covered'  by  the  lining  serous 
membrane  of  this  sac ;  it  is'  in  imDBedliitie  contact,  upon  the  right, 
with  the  superior  cava  vein^-  and  is'er#8«d  obliquely  by  die  pulmo- 
nary artery  which  starts  ftom  the  Eeart.iii  front  of  the  root  of  the 
aorta,  but  turns  immediately  io  the  left  and  somei^hat  l^ikekirard. 
Beyond  the  pericarcKum  it  i^t'eovered  in'  firmi  and  on  the  left  ude 
by  the  pleura,  and  orohsed.bj  tbrti  left  diaphragmatic  and  pnenmo- 
.gastric  nerves,  the  Nreeurrent  or  infc^(ior;luyngeal.  branch  of  the 
latter  winding  beneath  jfcke' arch,' and  amndrng'tuoross  its  right  side; 
above,  it  is  in^cont»pt  Widi  (h^  left  i^nomiimid  vein,  behind  and  to 
the  right,  witti  the  trabhi^  anil  ossofdiagm^*  «i4  ^0^9  ^i^h  the  right 
branbh  of  the  pulmonuy. |^ery.  Itai^elatieiba within  the  posterior 
mediastinum  cannot  be  seen  at  preeehL*  :  1  . 

The  branene$  qf  the  MOfta  aeen  ia  this  dissection  igre  the  three 
large  trunks,  the  brachio-oe'phalie  or  jjbhominate,  left  common  caro- 
tid, and  left  subclavian  arteries,  which  originate, from  the  top  of  the 
arch,  and  supply  the  head,  neck,  and  superior  extremities. 

The    BRACHIO-OEPHALIO   Or    INNOMINATB  ARTERT    (Fig.   224,  n), 

the  largest  of  the  three,  arises  from  the  arch  of  the  aorta,  just  at 
the  commencement  of  the  horizontal  part  of  its  curve,  mpoa  a  plane 
anterior  to  the  two  succeeding  vessels,,  and  nearly  in  the  median 
line  of  the  body.  F^om  its  origin  it  ascends  a  little  backward  and 
to  the  right,  and,  having  gained  the  right  side  of  the  trachea,. divides 
behind  the  right  stemo-clavicular  articulation  into  the  primi^ve 
carotid  and  subclavian  of  the  corresponding  side.  It  measures, 
therefbre,  only -about  ai{i  inch  or  an  inch  and  a  quarter  in  lengtL 
It  is  in  relation,  in  front,  with  the  left  innominate  vein,  which 
crosses  it  at  right  angles,  and  separates  it  from  .the  origiiia  of  the 
sterhp-hyoid  and  thyroid  muscles  upon  the  posterior  snffiace  of  the 
upper  part  of  the  sternum  {  behind,  with  the  trachea^  wkiioh  it  erosses 
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obliquely;  on  the  right,  with  the  pleura  that  separates  it  from  the 
border  of  the  corresponding  lung  J  and,  on  the, left,  with  the  thyroid 
plexus  of  veins,  and  a  quantity  of  areolar  adipose  tissue  filling  up 
the  triangular  interval  in  front  of  the  trachea,  formed  by  the  di- 
vergence of  this  and  the  left  primitive  carotid  arteries.  When  the 
head  is  thrown  far  back,  the  innominate,  where  it  crosses  the  front 
of  the  trachea,  rises  upon  a  level  with  the  sternum,  and  sometimes  a 
little  above  it,  and  is  in  some  danger  of  being  wounded  in  tracheotomy. 

■ 

The  LSFT  PBiMirxYB  or  COMMON  GAROTiD  ARTERY  arises  imme* 
diately  to  tl\e  left  and  a  little  behind  the  preceding,  ascends  at  first 
somewhat  outward,  and  then  vertically  along  the  left  side  of  the 
trachea  to  the  neck,..where  it  has  been  already  seen.  Within  the 
chest  it  is  in  relation,  in  front,  with  the  commencement  of  the  left 
innominate  vein;  externally,  with  the  pleura  and  pneumogastrie 
nervQ ;  internally,  with  the  trachea ;  and  1>ehind,  with  the  thoracic 
portion  of  the  left  subclavian  artery. 

The  LEFT  SUBCLATIAN  ARTERT  arises  frSm  the  arch  of  the  aorta, 
just  beyond  and  behind  the  left  carotid,  ascends  for  the  distance  of 
nearly  an  inch  vertically  upward,  then  curves  outwardly  over  the 
front'  of  the  apex  of  the  left  lung  to  reach  the  root  of  the  neck. '  It 
is  in  relation,  in  front,  with  the  left  carotid  artery  and  subclavian 
vein;  internally,  with  the  pneumogastrie  and  diaphragmatic  nerves; 
behind,  with  the  spine;  and  externally,  irith  the  left  layer  of  the 
anterior  mediastinum. 

Peculiarities  in  regard  to  the  position  of  the  arch  of  the  aorta  and  the 
arrangement  of  its  vessels,  altfiough  very  various,  are  not  of  fluent  occur- 
rence. The  top  of  the  arch  is  generally  situated  about  an  inch  below  the 
upper  margin  of  the  sternum,  sometimes  just  upon  a  level  with  it,  Hud  in  a 
fewer  number 'of  cases  an  inch  and  a  half  below.  Sometimes,  but  very 
rarely,*  the  arch  turns  over  the  root  of  the  right  lung  instead  of  the  left. 

Peculiarities  in  the  origins  of  the  branches  of  the  arch  are  more  common, 
especially  the  one  in  which  the  left  primitive  carotid  arises  from  the  inno- 
mmate,  but  still,  none  of  them  are  of  sufficient  frequency  to  deserve  a  de- 
scription in  an  elementary  work.  In  'fact,  in  an  examination  of  three  or 
four  hundred  bodies,  the  author  has.  met  with  only  the  variety  above  men- 
tioned, and  this  but  three  times. 

The  diaphragmatic  or  phrenic  nerves,  also  seen  in  this  dissection, 
descend  vertically  into  the  thorax,  the  left  along  the  inner  side  of 
the  left  subclavian  artery  and  over  the  arch  of  the  aorta,  and  the 
right  over  the  right  subclavian  artery,  and  then  upon  the  outer  side 
of  the  superior  cava  vein.  They  then  beeome  applied  to  the  corre- 
88 
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spooding  sides  of  the  pericardium  by  the  reflection  of  the  plevn  in 
front  of  the  roots  of  the  Innga-,  &nd  having  in  this  manner  reached 
the  diftphr&gtn,  the^  spread  ont  into  its  substance.  Eadi  nerve  is  ac- 
companied in  its  course  along  tlie  pericardium  h^  a  ver/  small  merj' 
called  the  superior  pbrenio  (a  branch  of  the  internal  mammary),  and 
by  a  corresponding  vein. 

The  pneumoffaetrie  nerve  of  the  right  eide  may  here  be  observed 
entering  the  chest  between  the  subclavian  vein  and  artery,  whence 
it  passes  behind  the  left  innominate  and  superior  cttva  veins  to  the 
side  of  the  oesophagus,  with  which  it  may  be  seen  in  the  dissection 
of  the  posterior  mediastinum.  The  left  descends  betw^n  the  corre- 
sponding carotid  and  subclav-ian  arteries,  crosses  the  arch  of  the 
aorta,  sending  its  recurrent  branch  around  this  vessel,  and  enters 
the  posterior  mediastinum. 

Removnt  of  the  Lwn'ji  aitd  Heart. — The  tmchea  and  ccsopliagaB  having 
been  already  cut  across  a  short  tlistaQce  below  the  crieoid  cariiluge,  (be 
carotid  and  subclavian  arteries,  jn^Iar  and  sabclavian  veins,  pDenrnagutria 
and  diaphragmatic  nerves  should  be  divided  in  the  root  of  the  nerl; ;  next, 
turn  first  one  lung  and  then  the  other  to  the  opposite  side,  and  divide  the 
pleura  and  intercostal  vessels  close  along  the  side  of  the  spine.  If  the  In>- 
cbea  and  a^sopbagiu  arc  now  taken  hold  of  above,  and  drawn  foroibly  down- 
ward, no  fiirther  use  of  the  knifo  wiU.be  required  except  to  divide  the  aorta 
and  inferior  cava  vein  where  they  pass  through  the  diaphragm.  If  there  are 
auT  pleuritic  adhesions,  these  wjl  of  course  have  to  be  first  dissected  loose 
before  anything  can  be  done.  _  « 

The  Ittngs  and  heart  having  been  thns  removed,  the  student  should  ex- 
amine the  thoracic  cavity  with  reference  to  its  size  and  shape,  and  the  cha- 
racter of  its  internal  surface,  and  also  dissect  ont  the  thoracic  portion  of  the 
sympathetic  nerve,  aod  some  of  the  anterior  divisions  of  the  dorsal  spinal 
nerves  that  accompany  the  intercostal  arteries.  When  this  is  done,  k-l  hiui 
WBiSh  the  lungs  and  proceed  to  a  careful  dissection  of  the  parts  oontaiued  In 
the  posterior  mediastinum. 

The  cavity  of  the  thorax  differs  very  greatly  in  me  in  different 
individuals,  but  as  a  general  rule  hears  a  very  close  relation  to  the 
general  development  of  the  muscular  system ;  it  is  therefore  smaller 
in  the  female  than  in  the  male,  and  in  persons  nho  lead  an  inactive 
life  than  in  those  accustomed  to  much  bodily  exercise.  It  ia  conoidal 
in  shape,  flattened  from  before  backward,  and  encroached  upon  in 
the  middle  line  behind  by  the  bodies  of  the  dorsal  vertebne.  Its 
greatest  horizontal  diameter  is  the  transverse,  and  the  antero-poste- 
rior  the  shortest;  but,  measured  a  little  to  one  side  of  the  median 
line,  the  antero- posterior  diameter  is  often  nearly  as  great  aa  the 
transverse,  owing  to  the  deep  concavity  upon  each  side  of  the  spina 
formed  by  the  backward  curvature  of  the  ribs  in  thia  situation.    Its 
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boie  is  not  represented  bj  the  plane  of  the  lower  margin  of  the 
cavity  in  its  skeleton  state,  but  corresponds  to  the  superior  surface 
of  the  diaphragm,  the  convexity  of  which  upon  the  right  side  reaches 
to  a  level  with  the  lower  border  of  the  fourth  rib,  and^upon  the  left' 
to  that  of  the  fifth.  Its  apex  is  not  truncated,  as  might  be  inferred 
from  an  examination  of  the  skeleton,  but  is  prolonged  on  each  side 
behind  the  scalene  muscles  about  two  inohes  above  the  first  rib,  the 
space  between  being  ocoopied  by  the  trachea,  (esophagus,  and  great 
vessels  destined  for  the  head,  neck,  and  superior  extremities.  Its 
^  inner  suffdet  is  Midefed  innooth  by  the  parietal  or  coital  layer  of 
the  pleurm  ^tik&dk  is  reflected  forwiwrd  from  the  Mdes  of  the' bodies  of 
the  dorsal  vtrtehnsy  And'  backward  fSrom  the  under  surface  of  the 
sternum,  to  eonstitute  the  potterior  and  aot^ru^  mediastina.  Be- 
neath, or  ivtfaer  exterior  to  this  lining  serons'  ikiembrane,  are  the 
inner  surfaces  of  the  nbSi  costal  cartilage  stehium,  and  internal 
intercostal  musojes  forming  the  walk  of  the  cavity  to  which  it  is 
adherent  by  a  layer  of  condensed  areolar  tissue  called  the  stib- 
pJeural  aponeurotis. 

Dissect  the  parietal  pleura  from  either  side  of  the  spine,  and  the  sympa- 
thetic nerve  will  be  brought  into  view.  •  • 

« 

The  tharacie  sympatketic  n^rve  (Fig.  225)  is  continuous  with  the 
Cervical  and  abdominal  portions  already  described,  and  lies  along 
the  line  of  the  heads  of  the  ribs,  opposite  each  of  which  it  presents 
a  small  enlargement  or  ganglion.  From  theSe  twelve  ganglia, 
filaments  are  sent  to  the  intercostal  spinal  nerves,  to  the  several 
thoracic  viscera,  and  to  some  of  tho  plexuses  of  the  abdomen.  The 
last-named  branches  are  the  three  splanchnic  nerves,  distinguished 
from  each  other  as  the  great,  small,  and  smallest.  The  jfreat 
iplanehnie  nerve  (Fig.  225,  3)  is  a  cord  of  considerable  size  formed 
by  the  union  of  filaments  from  the  seventh,  eighth,  ninth,  and  tenth 
thoracic  ganglia;  it  descends  inwards,  and  perforates  the  correspond- 
ing pillar  of  the  diaphragm  to  enter  the  abdomen,  and  terminates 
in  the  semilunar  ganglion.  Although  apparently  an  offset  from  the 
sympathetic,  it  is  in  a  great*measure  composed  of  spinal  fibres,  which 
the  ganglia  receive  from  the*  dorsal  nerves.  The  tmall  eplanehnie 
nerve  (4)  is  derived  from  the  tenth  and  eleventh  ganglia,  descends 
through  the  diaphragm  near  the  spine,  and  terminates  in  the  coeliac 
plexus.  The  emallest  or  third  Bpldnehnic  nerve  (5),  a  mere  twig, 
comes  from  the  twelfth  ganglion,  perforates  the  diaphragm  near  by, 
and  joins  the  renal  plexus. 
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The  INTEROOETAL  NERVE8  (represented  in  Fig.  295  receiving  fits- 
Dents  from  the  sympathetic  ganglia)  are  the  anterior  divisions  of 


the  dorsal  spinal  nerves,  and  correspond  in  number  to  the  ribs.  Hie 
firit  of  the  twelve  joins  the  bronchial  plexus,  and  sends  off  a  small 
branch  that  runs  along  the  Grst  intercostal  space,  and  is  distributed 
principally  to  the  corresponding  internal  and  external  intercostal 
muscle,  between  which  it  is  plac«d.  The  tecond  fotlowa  tho  corre- 
sponding intercostal  space  between  tlie  two  muacles,  and  is  remark- 
able for  its  large  cutaneous  branch,  called  the  infrrcoslo-humfral, 
which  crosses  the  axilla' to  be  distributed  to  the  skin  of  tbo  upper 
hack  part  of  the  arm.  The  nine  succeeding  intcrcostals  accom- 
pany the  arteries  of  the  sinne  name;  the  superior  reach  as  far 
forward  as  the  sternum,  near  which  they  divide  up  into  cutaneous 
branches  (anterior  cutaneous  nerves  of  tho  thorax);  the  inferior 
are  continued  forward  across  the  lower  margin  of  the  thorax  and 
between  the  internal  oblique  and  transverse  abdominal  muscles, 
to  the  straight  muscle  and  the  integumfnt  near  the  median  line  of 
the  abdomen.  The  tUielfih  intercostal  nerve  is  situated  below  the 
twelfth  rib,  crosses  the  front  of  the  square  lumbar  muscle  ob- 
liquely from  within  outward  and  downward,  perforates  the  lumbar 
origin  of  the  transverse  muscle,  a-nd  then,  running  a  short  distance 
between  this  and  the  internal  oblique  muscle,  pierces  the  latter  and 
the  external  oblique  above  the  iliac  creat  to  reach  the  skin  over  the 
outer  upper  part  of  the  hip. 
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The  1NTBR008TAL  ARTBRIBS,  ten  in  number  on  each  side,  are  all 
branches  of  the  aorta  except  the  first  two,  which  come  from  the  sub- 
clavian. From  their  origin,  they  curve  around  the  bodies  of  the 
dorsal  vertebrae  to  reach  the  middle  of  the  intercostal  spaces,  and' 
then  ascend  obliquely,  lying  between  the  internal  and  external  inter- 
costal muscles  to  reach  the  lower  m^argin  of  the  rib  above.  In  this 
position  they  curve  forward,  becoming  smaller  and  smaller  by  suc- 
cessive branching  to  anastomose  with  the  superior  seven  or  eight 
intercostal  branches  of  the  internal  mammary,  and  the  inferior 
three  or  four  with  the  epigastric  upon  the  anterior  wall  of  the  abdo- 
men. 

Just  at  the  point  where  each  artery  reaches  its  intercostal  space, 
it  gives  off  a  dorsal  branch  which  passes  immediately  backward  to 
the  deep  muscles  of  the  back,  and  a  little  farther  on,,  a  loilg  delicate 
branch  that  runs  along  the  superior  border  of  the  rib  below. 

Each  artery,  is  accompanied  by  an  intereo$tal  vein  which  opens 
into  the  azygos  vein,  and  by  one  of  the  intercostal  nerves  above 
mentioned. 

The  student  may  now  turn  his  attention  to  the  luDgs  and  heatt ;  and  first 
of  all  to  the  posterior  mediastinum,  the  lateral  layers  of  whiok  should  be 
dissected  back,  and  the  contained  structures  freed  from  areolar  tjasae. 

The  POSTERIOR  MEDUSTI17UM  18  formed  by  the  reflecfion  of  the 
two  pleurae  from  the  sides  of  the  bodies  of  the  dorsal  vertebrae  to 
the  roots  of  the  lungj9.  The  space  included  between  these  two 
layers  is  bounded  in  front  by  the  heart  covered  by  its  pericardium, 
and  behind  by  the  front  of  the  spine,  and  is  occupied  by  the  de- 
scending aorta,  azygos  vein,  oesophagus,  pneumogastric  nerves,  and 
thoracic  duct. 

The  thoracic  aortOj  after  forming  its  arch,  enters  the  posterior 
mediastinum  upon  the  left  side  of  the  body  of  the  fourth  dorsal  ver- 
tebra, and  descends  in  front  of  the  spine  a  little  to  the  left  of  the 
middle  line  to  the  aortic  opening  of  the  diaphragip,  through  which 
it  enters  the  abdomen. 

Relations. — It  is  situated  at  first  to  the  left  of  the  ossophagus ; 
but^  in  the  lower  part  of  the  chesty  this  tube  crosses  it  very  obliquely 
in  front  to  reach  the  oesophageal  opening  in  the  diaphragm ;  upon 
its  left  side,  it  is  covered  by  th^  corresponding  layer  of  the  poste- 
rior mediastinum,  and  b  in  contact  with  the  smaller  azygos  vein ; 
internally,  it  is  in  relation  above  with  the  oesophagus ;  anteriorly, 
with  the  heart ;  and  behind,  with  the  thoracic  duct  and  spine. 


DISSECTIOrJS. 

BsAKCBSs. — The  descending  thoracic   aorta  gifcB  off  Uie   intcrcoita], 

oeaopbagcal,  and  bronchial  artcriet<. 

The  inlercoilaJ  arlrries  are  given  off  from  the  posterior  part  of  the  aorU 
in  pairs,  of  which  there  are  nine  or  ten — the  two  superior  intercostal  spaws 
being  supplied  from  the  Bubclavian.  Prom  their  origin,  tbey  wind  utmnd 
the  bodies  of.  the  Tcrtobree,  ae  previously  mentioned,  to  reach  the  middle  of 
the  intercostal  spaces,  give  off  n  d.irwil  branch  to  the  muscles  of  the  back, 
and  continuing  along  the  lower  hordera  of  the  ribs  between  the  intercoetal 
muscles,  supply  the  muscular  walU  of  the  tborar. 

The  bronchial  arteriet,  the  proper  nutritious  arteries  of  the  lusgs,  an 
subject  to  great  variety  in  si/e,  number,  and  origin.  As  a  general  rule,  they 
are  uut  larger  than  a  small  crow-quill,  and  are  three  in  number,  two  belonging 
to  the  left,  and  one  to  the  right  lung;  the  one  for  the  right  lung  originatee 
usually  from  the  anterior  face  of  tlie  commencement  of  the  desoending  aorta, 
and  the  two  fur  the  left  from  tlie  first  aortic  intercostal  artery;  but  not 
nnfreqncntly  all  three  arise  by  a  common  trunk  from  the  front  of  the  aorta 
immcdiatoly  below  the  arch.  They  enter  the  lungs  upon  the  bronchial 
tubes,  and  are  distributed  to  the  parenchymatoua  tissue  of  these  organs. 

The  imaihayiil  iiratlcJies,  four  or  lire  in  number,  and  very  email,  oone 
off  from  the  anterior  part  of  the  aortu.  in  the  conrse  of  the  (eeophagua,  to 
which  they  are  distributed. 

The  azygot  vein  commencea  in  the  abdomen  upon  the  right  aide 
of  the  bodies  of  the  lumbar  vertebrae,  com munica ting  here  by  a  small 
branch  with  one  of  the  lumb^ir  veins,  or  directly  with  the  inferior 
cava.  From  the  abdomen,  it  entere  the  thorax  through  the  aortic 
opening  in  company  with  the  thoracic  duct,  ascends  along  the  dorsal 
vertebrae  in  front  of  the  right  intercostal  arteries,  passea  behind  the 
root  of  the  right  lung,  and,  curving  forward,  opens  into  the  superior 
cava.  In  its  course,  it  receives  the  right  intercostal,  right  bron- 
chial, and  the  ojsophageal  veins;  and,  opposite  the  sixth  vertebra, 
the  main  trunk,  called  the  smaller  azygos,  that  collecta  the  blood 
from  the  left  intercostal  veins,  as  represented  in  the  accompanying 
plate. 

The  thoracic  duct  (Fig,  226,  16,  16,  16),  the  main  trunk  of  the 
lymphatic  system,  is  also  contained  in  the  posterior  mediastinum, 
but  owing  to  its  small  size,  and  more  particularly  to  the  thinness  of 
its  coats,  it  cannot  be  easily  found  unless  previously  injected.  It 
commences  in  the  abdomen  by  an  elongated  dilatation,  called  the 
receptacle  of  the  chyle  (15),  resting  upon  the  front  of  the  lumbar 
vertebrte  beneath  the  right  border  of  the  aorta,  where  it  receives 
the  lacteals  and  lymphatics  of  the  abdominal  organs;  it  ascends 
through  the  aortic  opening  in  tbe  diaphragm,  and  maintains  the  same 
relation  to  tbe  thoracic  aorta  as  high  as  the  fifth  or  sixth  dorsal  ver- 
tebra ;  here  the  duct  passes  behind  the  aorta,  then  along  the  left 
border  of  the  cesophagus,  and  having  reached  the  left  side  of  the  body 
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of  tbe  aerenth  oemcsl  vertebrai, 
Carres  forward  and  downward  to 
open  into  the  posterior  part  of  the 
left  jagnlar  vein,  jost  where  it 
onitei  with  the  inbelaTian  to  form 
the  left  innominate  vmn.  When 
injected,  the  thoracic  duct  pre- 
amta  a'  knotted,  tortnona,  or  ser> 
pe&tine  apftearanoOj-and  gradnallj, 
diminiabes  in  siae,  from  below  np- 
ward,  to  within  a  abort  distance 
of  its  teraunatiou,  vhere  it  again 
aligbtlj  dilates.  The  dnct  is  some- 
timee  doable,  one  diriaion  taking 
the  ordinary  oonrse,  and  the  other 
(Fig.  226,  18)  eroseing  orer  to 
open  into  the  right  jngnlar  vein. 
-  The  aaophtyua  or  gullet,  the 
wumanieating  tabe  between  the 
pharjnx  and  stomaeh,  deacenda 
tbe  neck  between  the  trachea  and 
•pine,  and  a  little  to  tbe  left  of  the 
middle  .  line.  Entering  the  pos- 
terior mediaatinom  in  the  same 
relative  position,  it  ia  at  first  upon 
the  right  side  of  the  aorta,  but  as 
it  descends,  it  inclines  gradually 
across  tbe  front  of  this  vessel  to 
reach  the  (caophagfal  opening  in 
the  diaphragm. 

The  pneumogattric  nervet  reach 
the  posterior  mediastinum,  and, 
baring  arrived  behind  the  roots 
of  the  lungs,  give  off  nnmer- 
ooa  branches,  which  here  onite ' 
with  branches  from  the  sympa- 
thetic to  form  a  large  intimate 
network,  denominated  the  j^Mtenor 
polmonary  plexus.  Beyond  this 
point  the  main  trunk  of  each  nerve 
divides  into  a  large  number  of 
brancbes,  wbicb  aaastomoee  freely 
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with  one  another  upon  the  exterior  of  the  oesophagus,  and  are  con- 
tinued in  this  connection  to  the  stomach. 

The  lythphaiie  glands  of  the  posterior  mediastinam  are  situated, 
for  the  most  part,  dose  to  the  bronchial  tubeSi  and  are  hence  dis- 
tinguished as  the  inmchial  glands.  They-  are  remarkable  for  their 
black  color,  firm  consistence,  and  great  liability  to  ealcareous  and 
other  motbid  deposits. 

The  roots  qf  the' lungs  may  now -be  exposed  behind  by  dissecting 
off  tjie  contents  of  the  posterior  mediastinum,  care  being  taken  not 
to  cut  the  lu^gs  themselves.  Each  root  is  a  broad  pedide,  by  which 
the  lung  is  hdd  in  its  position,  and  will  be  found  to  consist  prin- 
cipally of  a  biroitehial  tube,  a  branch  of  the  pulmonary  artery,  and 
two  pulmonary  Teins.  To  these  may  be  added  the  small  bronchial 
arteries  and  their  accompanying  veins,  branches  of  the  pulmonary 
plexus  of  nerves,  and  lymphatic^.  The  arrangement  of  the  large 
vessels  in  the^ntero:poster^or  direction  is  the  same  in  the  two  roots; 
thus,  the  bronchial  tube  is  behind,  the  pulmonary  artery  in  the  mid- 
dle, and  the  pulmonary  veins  in  firont;  but  firom  above  downi(ard 
the  order  is  different;  thus,  in  the  right  the  bronchial  tube  is  highest, 
the  pulmonary  artery  next,  and  the  veins  below,  and  in  the  Z^  the 
pulmonary  artery  is  above,  the  bronchial  tube  next,  and  the  veins 
below. 

The  student  sliould  now  proceed  to  clean  the  exterior  of  the  Inohea^  bj 
dissecting  off  the  Joese  areolar  and  other  tissues  with  which  it  may  be  sur- 
rounded. 


THB  TBAOHEA. 

The  trachea  or  windpipe  (Fig.  219)  is  the  firm,  elastic,  flexible 
tube,  extending  from  the  larynx  along  the  middle  line  of  the  lower 
third  of  the  neck  and  upper  part  of  the  thorax,  to  the  roots  of  the 
lungs,  where  it  divides  into  the  two  bronchial  tubes.  It  is  nearly 
cylindrical  in  form,  reaches  from  opposite  the  fifth  cervical  to  the 
fourth  dorsal  vertebra,  and  measures,  usually,  in  the  male  adult, 
from  four  to  five  inches  in  length,  and  about  eight  lines  in  diameter. 
Its  size  differs,  .however,  very  materially  in  different  individuals,  and 
is  always  less  in  the  femlile  than  in  the  male.  It  is  also  liable  to 
temporary  variations  in  length,  depending  upon  the  elevation  and 
depression  of  the  larynx  and  the  flexion  and. extension  of  the  neck; 
and  in  diameter  from  its  own  contraction. 
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Rbi^ationb. — The  cervical  portion  of  the  trachea  is  covered,  in 
front,  by  the  isthmus  of  the  thyroid  body,  the  thyroid  plexus  of  veins, 
and  the  stemo-hyoid  and  thyroid  muscles ;  behind,  it  rests  upon  the 
front  of  the  oesophagus  which  separates  it  from,  the  spine,  and  pco- 
jeets  a  little  beyond  Jits  left  border;  latierally,  it  is  covered  above  by 
the  lobes  of  the  thyroid  body,  and  is  in  relation  below  with  the  primi- 
tive oarotid  And  inferior  thyroid  arteries  and  recurjrent  laryngeal 
nerves*  Within  the  thorax  it  is  crossed  in  front  by  the  left  in- 
nominate vein,  the  innominate  artery,  ai^d  the  right  branch  of  the 
pulmonary  artery ;  and  is  in  apposition,  upon  the  left  side,  with  jAe 
descending  portion  of  the  arch  of  the  aorta  and  the  left  primitive 
oarotid  ;  on  the  right,  with  the  innominate  axtery,  and  behind,  with 
the  oesophagus. 

STRUGTUBB.---The  trachea  consists  of  a  number  of  .different  tis- 
sues :  they  are,  1,  a  fibrous  coat,  .upon  which  the  strength  of  the 
tube  depends ;  2,  numerous  imperfect  fibro-cartilaginous  rings,  that 
gjlTe  it  a  sufficient  degree  of  rigidity  to  maintain  its  cylindrical  form; 
8^  muscukr  fibres,  to  narrow  its  caliber ;  4,  yellow  elastic  fibres,  to 
restore  it  to  its  natural  size  and  position,  when  these  have  been 
altered  by  the  different  movements  of  the  larynx  and  neck ;  5,  a 
lining  mucous  membrane  and  numerotis  submucous  glands. 

The  fibrous  constituent  is  a  membranous  cylinder  consisting  of  two 
lamin».that  separate  at  short  intervals  to  inclose  the  cartilaginous 
rings,  but  unite  again  between  them  to  strengthen  and  give  con- 
tinuity to  jthe  tube;  it  is  lined  internally  by  the  mucous  and  .muscu- 
lar layers.'  The  rings  are  imperfect,  forming  each  only  about /our- 
fifths  of  a  circle,  and  vary  in  number«from  fifteen  to  twenty ;  they 
are  flattened  from  within  outward,  pointed  at  their  extremities, 
measure  from  one  to  two  lines  in  breadth,  and  are  not  infrequently 
bifid;  they  are  situated  parallel  with  each  other  between  the  two 
layers  of  the  fibrous  coat  at  regular  intervals  of  aboijt  a  line  in  width, 
and  so  arranged  that  their  deficiencies  are  all  upon  a  line  posteriorly; 
their  use,  as  above  mentioned,  is  to  keep  the  trachea  always  open; 
but,  at  the  same  time,  they  allow  it  to  be  narrowed  to  a  certain 
extent  by  the  approximation  of  their  extremities.  The  muscular 
fibres  are  situated  upon  the  inner  surface  of  the  fibrous  coat  behind, 
where  they  form  a  continuous  layer,  and  are  directed  horiiontally 
between  the  ends  of  the  rings ;  they  belong  to  the  involuntary  class, 
and  are  pale  and  indistinct  in  the  human  subject,  but  well  developed 
in  some  of  the  inferior  animals,  as  the  ox,  for  example.  The  ytUow 
elastic  fibres  are  longitudinal  in  their  direction,  and  exist  in  greatest 
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abundance  along  the  posterior  wall  of  the  tube,  between  the  muscu- 
l&r  and  mucous  layers.  The  mucout  membrane  lines  tho  interior  of 
the  tube,  and  is  continuous  above  with  the  lining  membrane  of  the 
l&rnyx,  and  below  with  that  of  the  bronchial  tubes ;  it  is  thin  and 
delicate,  of  a  pale-pink  color,  connected  to  tb«  subjacent  Etroctnres 
hj  short  areolar  tissue,  and  presents,  upon  its  free  surface,  namerou 
minute  openings  leading  to  the  duct«  of  the  snbmucoQS  glands  ;  its 
epithelium  is  ciliated  columnar.  The  tracheal  mucous  glaitda  are 
found  in  greatest  numbers  along  the  posterior  wall  of  the  trachea, 
but  exist  also  between  the  rings;  in  the  former  situation,  they  ire 
placed  upon  the  external  snrface  of  the  tube,  and  in  the  latter,  be- 
tween the  layers  of  the  fibrous  mcmbrune;  they  are  about  the  size 
of  miliet-sced,  ovoidal  in  shape,  and  provided  with  separate  ducts, 
which  penetrate  the  intervening  structures,  and  open  apon  the  free 
Burfaee  of  the  mucous  membrane. 

The  arteries  of  the  trachea  are  exceedingly  small,  and  deriwd 
principally  from  the  inferior  thyroid.  Its  veins,  correspondingly 
diminutive,  open  into  the  thyroid  plexus.  Its  ncrrea  consist  of  fila- 
menta  from  the  recurrent  branch  of  the  pneumogastric  and  the 
sympathetic. 

The  Bronchia, — The  two  bronchial  tubes  into  which  the  trachea 
divides,  opposite  the  fourth  dorsal  vertebra,  diverge  from  their  ori- 
gin at  an  obtuse  angle,  and  enter  the  lungs  behind  the  pulmonary 
arteries  and  veins.  The  riffkt  is  half  an  inch  in  diameter,  as  inch 
in  length,  nearly  horizontal,  and  in  relation  behind  with  tl;<e  asygos 
vein.  The  left  is  a  fourth  smaller  than  tho  right,  nearly  twice  as 
long,  more  oblique  in  its  direction,  and  in  relation  behind  with  the 
aorta  and  aesophagas.  Both  have  intimate  relations  with  the  pvl- 
nonary  plexus  of  nerves,  bronchial  arteries  and  veins,  and  bronchial 
lymphatic  glands.  Their  straoture  is  precisely  similar  to  tb&t  of  tlie 
trachea. 

Having  entered  the  lungs,  the  bronchia  undergo  s  snocesutc 
branching  into  smaller  and  snialler  tubes  until  thoy  become  almost 
capillary,  and  then  terminate  in  the  air-vesicles,  of  which  these 
organs  so  largely  consist.  But,  as  this  division  and  Bubdivision  goes 
on,  it  is  observed  that  tho  cartilaginous  element  loses  its  ring-like 
shape,  and  appears  in  the  form  of  gradually  diminishing  irreguhir 
plates,  which  are  distributed  at  greater  and  greater  intervals  along 
the  tubes,  and  in  the  smaller  ramifications  entirely  disappear.  But 
the  other  constituents,  namely,  the  fibrous,  muscular,  yellow  elastic, 
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md  mncom  tissues  a^e  continued  on  even  to  the  most  minute  branches* 
In  fact,  it  is  contended  by  many  that  the  yellow  elastic  and  muscular 
elements  relatirely  increase.  The  mucous  membrane  not  only  lines 
the  smallest  subdiyisions,  but  also  the  air-resides  themselves.* 


THE  LUNGS. 

< 

The  lungs  occupy  the  lateral  parts  of  the  cavity  of  the  thorax,  to 
which  they  nearly  corre8p<md  in  sias  and  form.  Their  volume^ 
however,  varies  very  greatly  in  different  individuals,  and  in  the  same 
individual  in  inspiration  and  exjnration.  The  two  lungs  are  not  of 
the  same  sise,  the  right  being  oonsideralilly  Iho^  capacious,  although 
its  vertical  diameter  is  somewhat  less  Uian  that  of  the  left ;  the 
encroachment  of  the  heart  upon  this  side  more  than  counter- 
balancing the  difference  m  dq>th.  T^e  weight  of  the  two  lungs, 
including  the  trachea  and  bronchial  tubes,  when  entirely  freed  from 
blood  and  oth^  adventitious  substancesi  does  not  often,  according  to 
the  author's  own  observation,  ezceed>.sizteen  avoirdupois  ounces  (one 
pound);  but  when  first  taken  from  tl^e  body,  and. the  heart  dissected 
off,  they  vary  from  thirty  to  fifiy  ounces.  Their  eptdfie  gravity  is 
much  less  than  that  of  water  or  of  any  organ  in  the  body,  owing 
to  the  large  amount  of  air  which  :they  contain,  and  which  it  is 
impossible  to  separate  from  them  without  great  injury  to  their 
structure.  Their  color j  in  infancy,  is  a  bright  light  red;  in  the 
adult,  a  pinkish  gray ;  and,  afber  middle  life,  they  present  a  dark 
mottled  appearance,  owing  to  a  deposit  of  black  pigment  in  the 
sub-serous  and  interlobular  areolar  tissue.  Their  texture  is  remark- 
ably spongy  and  porous,  and  when  pressed  between  the  thumb  and 
finger  gives  rise  to  a  crackling  sensation  or  crepitation  produced  by 
a  rupture  of  some  of  the  air- vesicles.  Their  etrength  is  very  con- 
siderable, as  b  proved  by  the  impossibility  of  rupturing  them  by  the 
ordinary  means  of  inflation.  They  are  also  remarkably  elaeticj  in 
consequence  of  which  they  rapidly  collapse  ^hen  the  chest  is  opened, 
if  they  are  perfectly  healthy,  and  no  obstacle  exists  to  the  escape  of 
the<air. 

Each  lung  is  irregularly  conoidal  in  shape,  and  presents  for  con- 

*  Whether  the  epithelium,  which  is  at  first  ciliated  columnar,  gradually 
changes  to  the  tesselste  in  the  smallest  tubes,  as  stated  by  some  recent  obserTors, 
the  author  has  not  been  able  to  determine. 


CVi  niSSBCTIONS. 

sideratioQ  an  external  and  an  interDol  surface,  a  base  and  ao  apes, 
an  anterior,  a  posterior,  and  an  inferior  border, 

Tho  external  surface  is  aaiooth  and  convex,  and  corresponds  pre- 
cisely to  the  internal  surface  of  the  lateral  walls  of  the  thorax.   It  is 


Fig.  227. 
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traversed  from  behind  forward  by  a  considerable  fissure,  whose  ndet 
are  invested  by  an  involution  of  the  pleura,  and  are  ftoqaently 
found  closely  united  by  morbid  adhesions.  By  this  fissure  each 
Inng  is  divided  into  a  superior  and  an  inferior  lobe ;  but  the  right 
has,  in  addition,  a  short  fissure  running  from  near  the  middle  of  the 
preceding  to  the  anterior  border  of  the  organ,  marking  off  a  third  or 
middle  lohe,  which  ia  much  smaller  than  either  of  the  others.'  The 
inner  gurfaee  presents  toward  the  median  line,  is  concave,  and  cor- 
responds in  front  to  the  heart,  and  behind  to  the  bodies  of  the  dor- 

*  Not  vor;  mrolj  tha  left  lung  hiu  oIbd  threa  lobeg,  and  tha  right 
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Bil  yertebne*  Somewhat  nearer  its  posterior  than  its  anterior  border, 
and  abont  midway  between  the  base  and  apex  of  the  organ,  it-gives 
attachment  to  the  vascnlar  pedicle  heretofore  described  as  the  roct 
oif  the  Inng.  In  front  of  the  root,  the  surface  is  much. more  concave 
on  the  left  than  on  the  right  lung,  in  consequence  of  the  position  of 
the  hesrt,  this  organ  being  in  fiikct  almost  imbedded  in  the  left,  the 
pericardinm  and  an  interposed  reflection  of  the  pleura  intenrening. 

The  -boie  of  each  lung  is  smooth  and  concave,  corresponding  to 
the  convexity  of  the  upper  surface  of  the  diaphragm  which  forms 
the  floor  bf  the  thoracic  cavity,  and  being  more  arched  upon  the 
right  than  on  the  left  side,  renders  the  concavity  of  the  base  of  the 
right  long  greater  than  that  of  the  left. 

The  iq^ex  or  summit  forms  a  blunt  rounded  point,  somewhat  flat- 
tened antero-posteriorly,  and  often  marked  in  front  by  a  superficial 
transverse  groove  corresponding  to  the  first  rib^  Its  highest  point 
rises  above  the  first  rib  to  the  distance  of  an  inch  and  a  half,  the 
emvity  of  the  thorax  being  prolonged  for  its  reception  behind  the 
posterior  scalene  muscle,  and  first  part  of  the  subclavian  artery. 

The  po9terwr  border  is  thick  and  rounded,  occupies  the  deep 
groove  upon  either  sidjd  of  the  spine,  and,  owing  to  the  obliquity  of 
the  base  of  the  chest,  is  the  longest  part  of  the  organ.  The  ante- 
rior border  is  thin  and  sinuous,  overiaps  the  anterior  surface  of  the 
pericardium,  and  is  marked  by  two  notches,  of  which  the  9uperior  is 
quite  small,  and  corresponds,  on  the  left  to  the  subclarian  artery, 
and  on  the  right  to  the  superior  cava  vein ;  and  the  inferior  6orre« 
spends  on  the  left  to  the  body  and  apex  of  the  heart,  and  on  the 
right  to  the  base  of  this  organ.  The  if^eridr  border  forms  the  eir- 
eumference  of  the  base  of  the  organ,  and  answers  to  the  narrow 
interval  between  the  superior  surface  of  the  diaphragm  and  the 
margin  of  the  thorax. 

Steuoturb. — ^The  essential  tissue  of  the  lungs,  the  parenchyma, 
as  it  is  generally  called,  is  probably  moi^e  clearly  understood  than 
that  of  any  one  of  the  other  great  organs  of  the  body.  It  con- 
sists simply  of  the  ramifications  of  the  bronchial  tubes,  pulmonary 
artery,  and  pulmonary  veins,  held  together  by  areolar  tissue,  and 
inclosed  as  a  whole  by  the  investing  serous  membrane. 

If  the  surface  of  an  inflated  lung  is  closely  examined  with  the 
naked  eye,  it  will  be  found  marked  beneath  the  serous  covering  by 
numerous  crooked  lines  crossing  each  other  in  every  direction,  and 
inclosing  spaces  of  various  shapes  and  sizes,  which  are  the  surfaces 
of  as  many  little  separate  portions  called  lobuUe.    If  now  the  serous 


membrane  is  dissected  off  (tlie  lung  of  ui  ox  is  bettor  for  thia  par- 
pose),  these  lobules  may,  with  a  little  care,  bo  entirely  separaied 
from  one  another  except  at  one  paint  where  the  vessels  enler,  for 
they  are  connected  together  only  by  areolar  tissue,  and  have  bo 
lateral  communication  with  each  other  whatever.  In  making  this 
dissection,  their  difi'erent  shapes  &nd  sizes  will  Mso  be  observed, 
each  one  having  a  number  of  flattened  surfaces  with  intervening 
angles  of  different  degrees  for  accurately  filling  the  space  which  il 
occupies  between  the  neighboring  lobules.  The  vessels  going  to 
each  lobule  enter  together  at  some  one  point,  constituting  a  kind  of 
root  or  pedicle,  and  consist  of  a  branch  of  the  bronchial  tobe,  pul- 
monary artery,  and  pulmonary  vein.  The  arrangement  of  these 
vessels  within  the  lobules  can  be  seen  only  by  the  aid  of  the  micro- 
scope; and,  as  already  stated,  is  not  difficult  to  be  onderatood. 
Thus,  each  branch  of  the  bronchia]  tube,  after  entering  a  lobule, 
subdivides  into  a  number  of  minute  tubules,  sometimes  called  bren- 
chial  eapUlarieg,  standing  off  from  the  main  stem  in  every  direction, 
and  terminating,  each  one,  in  a  bunoh  or  cluster  of  minute  cavities 
denominated  air-vesicles.  These  vesicles  are,  therefore,  the  termi- 
Da]  expansions  of  the  bronchial  ramiScations ;  but  in  all  probability 
they  consist  only  of  the  mucous  lining  in  a  state  of  exceeding  tenuity, 
the  fibrous,  muscular,  and  yellow  elastic  oonstitnents  ceasing  at 
the  entrance  of  the  vesicles.  They  are  generally  ovoldal  ajid  very 
small  in  the  human  lung,  but  as  large  as  a  pea  or  even  a  small 
Itickory-nut  in  the  alligator  and  some  of  the  other  lower  orders  of 
ttiimals.     They  are  separated  from  their  companions  in  the  same 

.  duster  by  imperfect  crests  or  septa ;  and,  according  to  the  observa- 
tion of  most  microscopists,  communicate  with  those  of  the  adjacent 

I  fdosters  only  in  a  retrograde  way  through  their  little  bronchial 
stems.  The  branch  of  the  pulmonary  artery  that  entors  the  lobule 
at  first  follows  the  subdivisions  of  the  bronchial  tubes ;  but,  having 
reached  the  air^vesicles,  spreads  out  into  a  most  boautifal  mesh  or 
whorl  of  capillary  vessels  situated  exterior  to  the  mucous  lining; 
they  terminate  eventually  in  the  radicles  of  the  pulmonary  veins, 
which  abound  here  in  equal  numbers ;  and,  ha\'ing  run  together  u 
it  were,  leave  the  lobule  through  one  or  more  branches  correspond- 
ing to  that  of  the  pulmonary  artery.  Each  lobule,  therefore,  is  a 
miniature  lung,  and  tho  great  function  of  respiration  consists  dmply 
in  the  admission  of  atmospheric  air  into  the  vesicles.  Here,  by  the 
diosmotio  property  common  to  nearly  all  animal  tissues,  an  inter- 
change of  gaseous  matters  takes  place  through  the  delicate  n 
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lining;  the  inspired  air  gives  up  its.  oxjgen  to  the  blood,  and  the 
blood  yields  its  carbonic  acid  gas,  which  is  obtained  from  the  gene- 
ral system  by  a  species  of  combustion  or  disintegration,  to  be  ex- 
pelled by  expiration* 

The  interlobular  areolar  tissue  has  no  adipose  cells,  and  is 
therefore  never  subject  to  a  deposition  of  fat,  resembling  in  this 
respect  the  areolar  tissue  of  the  eyelids,  penis,  &c.  It  is  not  very 
dense,  aff  may  be  proved  by  inflating  it  through  a  blowpipe  inserted 
beneath  the  serous  covering,  by  which  means  the  lobules  may  be 
forced  asunder,  and.  the  lung  rendered  artificially  emphysematous. 
It  serves  not  only  to  Connect  the  opposed  surfaces  of  the  lobules, 
but,  in  a  certain  sense,  isolates  these  organs  from  one  another,  as  is 
beautifully  exemplified  in  lobular  pneumonia,  in  which  the'  inflam- 
mation limits  itself  to  one  or  more  lobules,  the  adjacent  ones  remain- 
ing comparatively  unaffected. 

The  branchial  arterie$  are  the  nutrient  vessels  of  the  lungs,  and 
do  not  properly  constitute  a  part  of  its  peculiar  tissue.  They 
vary  iii  number  from  one  to  two  or  three  on  each  side,  are  quite 
small,  originate  from  the  concavity  of  the  arch  of  the  aorta,  and 
follow  the  bronchial  tubes  to  their  remote  divisions.*  The  brtm- 
ehidl  vein$  correspond  to  the  arteries,  and  terminate,  the  right 
in  the  azygos  vein,  and  the  left  in  the  superior  intercostal.  The 
pulmonary  serves  are  branches  of  the  pneumogastric  and  sympa- 
thetic nerves.  Just  above  the  root  of  each  lung,  the  pneumo- 
gastric sends  a  small  branch  downward  and  forward  to  the  anterior 
part  of  the  root,  and  another  to  the  posterior  surface,  which,  uniting 
with  filaments  derived  from  the  sympathetic,  form  the  anterior  and 
poMterior  pulmonary  plexusetj  of  which  the  latter  is  much  the  larger. 
From  these  plexuses  the  pulmonary  branches  are  derived. 

The  lymphatics  of  the  lungs  are  very  numerous,  and  consist  of  a 
superficial  and  a  deep  set ;  the  foicmer  are  situated  beneath  the  in- 
vesting pleura,  and  the  latter  ramify  between  and  in  the  substance 
of  the  lobules.     The  two  sets  communicate  freely,  and  eventually 

*  Notwithstandiiig  tho  great  bulk  of  tho  lungs  is  dae  to  the  large  amount  of 
air  they  contain,  and  tho  actual  amonni  of  solid  tissue,  consequently  small,  still, 
eoDflidering  the  active  function  of  these  organs,  the  bronchial  arteries  are  rela- 
tively smaller  than  the  nutrient  arteries  of  any  other  organ  in  the  body.  Why 
this  is  so,  it  is  difficult  to  say ;  but  if  calorifioation  and  actual  nutrition  of  the 
tissues  of  the  body  are  two  separate  and  distinct  processes,  may  not  the  tem- 
perature of  the  lungs  be  sustained  by  the  circulation  in  the  pulmonary  artery 
and  veins  while  the  blood  in  the  bronchial  arteries  is  entirely  employed  for  the 
purposes  of  nutrition  t 
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terminate  in  the  bronchial  glands  sitoaied  abont  the  roots  of  the 
organs. 

THE  PEBICARDIUM. 

The  pericardium  (Ilgs.  224  and  227)  is  a  fibro-serous  sac  inclosing 
the  heart  and  the  origins  of  the  great  vessels.  It  occnpies  the  mid- 
dle region  of  the  thorax,  and  is  inseparably  connected'with  the  upper 
surface  of  the  central  or  cordiform  tendon  of  the  ^aphn^m.  Late- 
rally and  anteriorly,  ii  is  covered  by  the  pleura,  beneath  which  on 
each  side  may  be  seen  the  diaphragmatic  nerve,  descending  from 
above  downward,  accompanied  by  a  small  arterial  twig  add  a  corre- 
sponding vein;  in  front,  it  gives  attachment  to  the  anterior  medias- 
tinum, and  is  overlapped  by  the  ailterior  margins  of  the  longs, 
excepting  a  space  about  an  inch  and  a  half  square,  whidi' corre- 
sponds to  the  fifth  and  sixth  costal  cartilages  on  the  left  ride; 
behind,  it  is  separated  from  the  spine  by  the  contents  pf  the  pioste- 
rior  mediastinum.  Its  internal  surface  is  smooth  and  tt^  kept 
constantly  mobt  by  serous  exhalation,  and  always  in  contact  with 
the  contained  organ. 

Like  other  structures  of  the  same  class,  the  pericardimn  eonnsts 
of  an  external  fibrous .  and  an  internal  seroiis  layer.  The  JUiroui 
layer  varies  in  thickness  aiid  strength  in  different  indiriduals,  is 
covered  externally  as  above  mentioned,  by  the  pleura,  lined  inter- 
nally by  the  serous  pericardium,  continuous  above  with  the  external 
coats  of  the  laige  vessels,  and  below  with  the  tendinous  portion  of 
the  diaphragm.  The  serouB  inembrane  is  exceedingly  thin  and 
delicate,  closely  attached  to  the  internal  surface  of  the  fibrooB  layer, 
and  prolonged  over  upon  the  roots  of  the^arge  Vessels  and  the  exte- 
rior of  the  heart,  so  as  to  constitute  a  simple  shut  sac,  bearing  thus 
the  same  relation  to  the  fibrous  layer  and  the  inclosed  organ  that 
the  arachnoid  does  to  the  dura  mater  and  brain. 


THE  HEABT. 


Dissection. — Separate  the  heart  from  the  lungs  by  dividing  the  polmo- 
DSrj  arteries  and  veins  near  where  they  enter  these  organs,  and  then  dissect 
off  the  pericardium. 

The. heart  ip  a  hollow  muscular  organ  situated  in  the  middle  of 
the  thoracic  cavity,  between  the  two  lungs  and  within  the  pericar- 
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dial  Rac.  It  ii  retained  in  ita  position  b;  the  cooDections  ef  the 
veesels  that  communicate  with  its  cavities,  .by-th*  perieardium,- and ' 
b;  the  diaphragm,  apoQ  the  npper  surface  of  wbioh  it  rcBta.  Its 
«tz<  is  in  a  great  measafe  proportioned  to  that  of  th^  development 
of  th,e  thorax;  and  this  being  in' a  great  degree  connected  vith  the 
general  development  of  the  moBcolaE  system,  it  was  saggested  hj 
Laennec  that -a  man's  fist  is  generally  a  tolerably  good  measure  of 
the  siae  of  his  heart;  but  its.absolute.Tolume  is  subject  to  so  mach 
variety,  even  wHhia  the  bounds  of  perfect  healthy  that  it.cannot  be 
correctly  compared  to  any  familiu-  object.    Its  aeight,  liable  to  a^ 
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V  foiftn  of  tb«  hBsrt  sod  gnat  Buk  «  nndiv  larihn  of  (b«  Hms  bcArt.    b. 
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UflhtnBlMcla.afvUihtbarliM'raitliiMBiB  vaij  UUrj.    I.  Rlihl  rutrisle,  wir  U»  •a*>l<r 
bDOt.    m.  Klfht  awtak,    n.  Laft  aDrkla,'HaB   .      faitjaao.    Ik  Tba  ri(ht,' aad  >,  tba  MtamUa; 

oglr  Id  a  «BaIl  axlast,  wlUi  IM  appnulaca  jm-  tha  iUtUob  or  rnrnxr  IMshb  than  bi  lUallBallr 
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Mt  nMrtila.  part  li  iMb  baUnd.    r.  OlUca  el  tha  eara  lofti 
■  Hfilara  mad  to  kaap  In 


great  diversity  as  Ua  size,  is  upon  an  average  from  eight  to  ten 
ounces.  In  form  it  resemblea  a  flattened  cone,  the  axis  of -which, 
when  the  organ  is  in  its  natural  position,'  is  directed  from  above 
downward,  forward,  and  toward  the  left.  Its  apex  eorresppads  to 
the  junction  of  the  sixth  rib  of  the  left  wde  with  its  cartilage,  and 
its  baae  presents  toward  the  right  shoulder,  and  rests  upon  a  level 
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with  the  superior  margiii  <of  the  fiftk  rib  of  the  nghl  ride  nen  tke 
spine.*  Its  general  relations* are  those  of  the  pertcsrdinm;  anji, 
although  inefosed  between  'the  lungs,  itrenoroaehes'  more  upon  the 
left  than  the  rights  a  deep  eziBaYatioh  existing  upon^he  inter  snr- 
fiaoe  of  the  former  fotr  its  reoeption. 

2%«  JSxUri&r  of  the  Starts — ^The  external  4Kirfcee  of  the  heart  k 
^closely  .investecl.  1>7  the  reflected  or  fisoeral  la je'r  of  the  serous  peri- 
cardium. It  is-enciT'cl^d  somewhat  nearer  the  base  than' the  apei 
by  a  deep  groove,  interrupted  in  front  by  tke  pnlmodary  artwj, 
which  gives  lodgement  to  the  coronihry  vein,  and  marks  the  intenul 
separation  of  the  cavities  of  the  organ  into  auricles  and  ventricles, 
the  base  being  the  auricular,  and  the  body  and  apex  the 'ventricular 
portion..    ,      "^ .      '  '      '\  ■' 

.  The  aiuricul0':parti(m  of  the  heart  when  empty  |sJ.09W:«iEd'9!^ 
cid,  ovtn^  to  Uie  thinnesB  of  its  walls,  but  whefn  diftiBn^ed,  it  {if^eslB 
a  Ijittle,  beyond  the^' oircii^erence.  of  the  vehtricdjir' poHiidB^  jh|d 
pBeseQts  an: .irregular  duiboidal  form.  Its  oKtar&r rarlkce  iainarUil 
by  1^  ^ep  vertical .  notch-  inclosing  the  pulmcmary  artery  aiji^  i>J!Mi 
as  thMr  veHMels  leave  their  ^corresponding' ventricles ;  the  -  jmCsrli^, 
more.lifrfgular,  is  traversed  by  a  longitudinal  groove,  H/iaA' jOVlf^ 
sponids  io^the  inljernal  Septum  'that  separates \the.twpiiU|i(Ailir  Mvi- 
ties;  t)ie:9upmor  is  marked  by  a  continua'tioli  of  thi8*SSfDiie  ibirow; 
the  right  and  2^  lateral,  bx4  convex  and^bujging,  tlld'io'dtinuous, 
the  former  with  the  two  cava,  and  the  latfSet  with  the  four  pulmo- 
nary veins.  ,      .  .  .    .       • 

The  vetUricular  portio^f  much  more  firm  and  resisting  than  the 
preceding  in  consequence  of  the  greater  thickness  of  its  walls,  is 
oonoidal,  slightly  flattened  obli(|ueIy  from  above  downward  and 
backward,  and  presents  for  examination  an  anteriiMr  and  a  posterior 
surface  and  two  lateral  bqpders.  The  anterior  eurface  is  convex, 
looks  upward  and  forward  toward  the  sternum  and  cartilages  of  the 
left  true  ribs,  and  is  marked  near  its  left  border  by  a  longitudinal 
furrow  which  corresponds  to  the  septum  that  separates  the  two  cavi- 
ties within.  The  inferior  or  posterior  surface  is  flattened,  rests  upon 
the  central  tendon  of  the  diaphragm,  and  is  also  traversed  by  a  lon- 
gitudinal finrrow  situated  liuidway  between  the  I^pto  borders,  and  con- 
tinuous with  the  one  upon  the  anterior  sur&ce  over  the  apex  of  the 
organ,  forming  here  a  distinct  notch. '  •  Of  the  two  bordetSj  the  left  is 
tjiick  and  rounded,  and  corresponds  to  the  deep  excavation  in  the 
left  lung;  the  9% A^  is  comparatively  thin,  and  rests  upo6  the  rdia- 
phragm.    -• 
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The  Interior  qf  the  ffeart. — The  interior  of  the  heart  consists  of 
two  lateral  cavities  separated  by  a  common  wall  or  septnm,  and* 
lined  by  an  exceedingly  delicate  membrane,  called  the  endocardium^ 
cohtinaoas  w^th  and  similar  in  structure  to  the  lining  m^mbrape  of  the 
▼eins  and  arteries.  They  are.  commonly  designated  the  right  and 
l^  aides  of  the  heavt,  and  are  subdivided  each  into  two  compart- 
ments, called  thet  auricle  an4  ventricle,  which  communicate  with. one 
anodier  through  a  large-opening.  We«have  therefoice  a  right  auricle 
and  ventricle  and  a- left  auricle  and  ventricle. 

The  riffht  auricle  forms  the  ri^ht  anterior  part  of  the  base  of  the 
heart,  is  irregularly  triangular  pyramidal  in.  shape,  rests  upon  the 
diajihragm,  and  b  prolonged  anterioi^ly  in  front  of  the  root  ef  the 
aorta,  in  the  fo^  of  a  flattened  triangtilar  process  denominated  the 
auricular  appendage.*  „ 

tolBHEOTlON.— Lay '  the  'right  auricle  open  with  the  scissors,  making  a 
horiiontal-  incisiou  throu^  the  whole  breadth  of  the  cayity,  about  midway 
between  the  points  of  .entrance  of  the  superior  and  inferior  cava  veins.  If 
tlus  incision  is  not  sufficient,  it  may  be  crossed  by  a  verticil  9ne  just  in  front 
of  the'entranoe  of  the  superior  cava.  Next,  wash-out  the  Dlood  and  fibrin- 
ous olot  that  neiKrly  always*  occupy  the  cavity.  These  clots,  called  by  the 
dd^, anatomists  pofypi  of  the  h^rty  under  the  supposition  that  they  were 
organic  growths,  are 'sometimes  quite  large,  and  ocotfpjr  not  .only  tbie«attricle, 
but  extend  into  the  ventricle,  and,  fpr  a  little  disttnoe,^nto  the  puln^ary 
artery  and  cava  veins;  they  have  a  bright  yellcl#iolor,  and  are  Arm  and 
dosely  adherent  to  the  walls  of  the*  cavity.  l!hey  are  tbe  result  of  the 
coagulation  of  the  blood  just  before  or  immediately  after  death,  and  the  sepa- 
ration of  the  fibrin  from  the  red  globuleb'  is  prdbably  owing  to  the  slowness 
with  which  the  coagulation  takes  place,  thus  giving  the  globules-  time  to 
settle  toward* the  more  dependent  past  of  the  heart,  which  is  generally  the 
upper  and  back  part  of  the  auricle.  Hence,  the  portion  of  the  clot  drawn 
out  of  the  right  ventricle  will  generally  be  found  nearly  free  froi9  red  glob- 
ules, and  eoQsifftif  of  almost  pure  fibrin.  The  formation  of  the  clot  is  not, 
according  to  .the  author's  limited  observation,  connected  with  any  particular 
form  of  disease,  and  occurs  in  at  least  three  subjects  out  of  four* 

The  cavity  of  the  right  auricle  (Fig.  280)  is  separated  from  that 
of  the  left  auricle  by  a  common  wall  or  partitioi^,  called  the  inter- 
auricular  eeptum  (1),  upon  the  surface  of  which  near  its  posterior 
margin  is  a  large  oval-shaped  depression,  called  the  oval  fosea  (2), 
corresponding  to  the  inter-auricular  opening  (oval  foramen)  of  the 
foetal  heart.  Not  unfrequently  the  opening  is  only  partially  closed 
for  some  time  after  birth,  giving  rise  to  the  condition  known  as  the 
cerulean  or  blue  disease,  and  it  often  remains  through  life  not 

*  From  some  resemblance  in  shape  that  this  appendage  bears  to  a  dog's  ear 
{durieula,  a  little  ear),  the  name  auricle  was  originally -derived. 
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entirely  closed,  but  aufficiently  bo  to  prevent  any  injurious  admix- 
ture of  blood.  The  inner  surface  of  the  outer  wall  is  smooth  and 
even,  except  in  the  vicinity  of  the  auricular  appendage,  where  the 
muBcukr  fibres  are  collected  into  vertical  bundles  caUed,  from  sottie 
resemblance  they  have  to  the  teeth  of  a  comb,  the  pectinate  fibrtt 
(muBciili pectinati).  In  the  spaces  between  these  bundles  the  mus- 
cular tissue  is  almost  entirely  wanting,  and  the  endocardium  and 
aeraus  pericardium  being  separated  from  one  another  by  only  4  little 
fibrous  tissue,  the  walls  in  this  situation  are  so  thin  as  frequently^ to 
be  transparent. 

The  right  auricle  receives  the  venous  blood  from  all  parts  of  the 
body  by  three  ■  principal  vessels,  namely,  the  superior  and  inferior 
cava  and  CMonary  veins.  The  opening  of  the  auperior  cava  (Ti, 
situated  upon  the  upper  anterior  part  of  the  wall  of  the  cavity,  is  as 
litrgeas  the  caliber  of  the  vessel  itself, 
circular  in  shape,  and  looks  almost 
directly  downward.  That  of  the 
inferior  eava  (8),  somewiiat  larger 
than  the  preceding,  is  plaeed  at  the 
lower  back  part  of  the  auricle,  and 
directed  obliquely  upward  and  toward 
the  inter-auricular  septum.  Between 
these  two  orifices  the  wall  of  the 
auricle  is  a  little  thicker  than  else- 
where, and  in  some  of  the  inferior 
animals  forms  a  prominence  ttpon  the 
inner  surface  denominated  the  twitr- 
ele  of  Lower.  Immediately  below 
and  in  front  of  the  opening  of  the 
inferior  cava  is  that  of  the  corotiar^ 
vein  (4),  by  which  the  blood  that 
"  "  circulates  in  the   substance   of  the 

walla  of  the  heart,  is  carried  into  the  right  auricle;  it  is  about  the 
size  of  a  large  goose-quill,  and  partly  concealed  by  a  delicate  semi- 
circular fold  of  the  endocardium  forming  an  imperfect  valve  (coro- 
nary or  Thebesian  valve),  which  often  presents  a  cribriform  Or  torn 
appearance.  Between  the  mouths  of  the  inferior  cava  and  coronary 
veins,  and  extending  from  the  inferior  margin  of  the  former  to  tie 
inferior  border  of  the  oval  fossa,  is  a  triangular  fold  of  the  fining 
and  muscular  substance  of  the  auricle,  called  the  Eiigtachtan  fold 
(3),  which  is  the  remains  of  the  foetal  continuation  of  the  inferior 
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cava.  It  yaries  in  tfise^in  different  individttals,  being  sometimes 
almost  panting ;  and'Bgain,  as  in  a  specimen  in  the  author's  possea- 
Skon,  it  is  nearly  as  perfect  as  in  its  cfriginal  state.'*' 

By  means  of  the  three  large  venons  orifices  all  of  the  venous 
bh>od  from  all  parts  of  the  body  is  poured  .into  the  right,  auricle, 
wheiice  it  is  transmitted,  by  a  slight  contraction  of  the  walls,  into 
the  right  ventricle  through  the  large  passage  caHed  the  right,  auri- 
cuUhventrieular  opening /  This  opening,  situated  at  the  junction, 
betweep  tke  two  cavities,,  is  oval  in  shape,  nearly  an  inch  and  a  half 
long^  a;id  about  an  inch  in  breadth,  and  provided  with  4^  set  of  valves, 
which  will  be  se^  in.the  examination  of  the  right  ventricle. 

The  right  ventricle  is  situated  below  the  right  auride  and  to  the 
right  and  somewhat  in  front  of  the  left  ventricle;  it  iB  triangular 
pyramidal  in  shape,  .its  base  presenting -toward  the  auricle;  and, 
when  distended,  presents  a  large  oblique  prpminence  in  front  and 
above,  corresponding  to  an  internal  dilatation  called  the  infundi- 
bUum,  which  leads  to  the  origin  of  the  pulmonary  artery. 

DissEcndN. — ^To  expose  the  interior  of'  the  right  ventricle  reflect  upward 
a  Y-shaped  flap  from  its  anterior  wall  of  the  cavity,;  or  else  make  a  Tnshaped 
incision,  the  vertical  line  of  which  shall  extend  the  whole  length  of  the 
cayity,  and  •the  horizontal  one  across  its  base,  about  half  an  inch  below  its 
junction  with  the  auricle. 

■  *  * 

In  lkial4ng  this  dissection,  it  will  be  observed  that  the  walls  of  the 
ventricle  are  much'  thiclcer  than  those  of  the  auricle,  the  reason  for 
which  is  readily  understood  by  reference  to  the  larger  amount  of 
labor  performed  by  the  former.'  The  auricle  has  only  to  send  the 
blood  to  the  ventricle,  which  is  situated  immediately  below,  and  com- 
municates by  a  large  opening ;  but  the  ventricle  hits  to  transmit  it 
through  the  pulmpnary  artery  and  its  subdivisions  to  the  lungs — an 
act  which'  requires  considerable  power,  and  a  correspondiikg  deyelop- 
meiit  of  muscular  tissue.  This  explanation  applies  also  to  the  left  ven- 
tricle, which,  having  a  far  more  laborious- function  to  perform  thyi 
the  right,  has  also  proportionably  thicker  walls.  It  will  be  also  noticed 

'  *  In  the  speoimen  referred  to,  obtained  from  a  male  adult,  tl^e  inferior  cava 
is  to  all  intents  and  purposes  continued  through  the  ca?itj  of  the  auricle  up  to 
the  circumference  of  the  oval  fossa  (which  is  entireljr  closed),  presenting  ante- 
riorly an  elliptical  opening  with  well;defined  mai^^ins.  Its  examination  com- 
pletely dispelled  all  doubts  in  the  author's  mind  in  regard  to  the  transmission 
of  the  blood  of  the  inferior  cava  of  the  foetus  through  the  oval  opening  into  the 
left  auricle. 
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that  the  walls'of  |>oth  Tentricles' are  ii^ach  thinner  at  the  apex  than 
elsewhere,  atd  if  it  were  not  that  oontraetion  of  the  organ  com- 
mences at  this  point;  rupture  oftheheartwould.be  a  much  Imi 
iQfr^^ent  accident  than  it&.  .  - 

The  internal  surface  of  the  right  ventricle  (Fig.  280)  presents  a 
remarkable  reticular  appearance,  due 'to  numerous  muscular  fsa- 
eicleSy  called  flethy  column9^  {e<Awnn9  ^amfiai)^  which  cross  each 

.  Qther  in  every  direction.  Of  these  muscular  bundles,  some  are  large 
and  some  small,  some  project  into  tfae^  cavity  of  the  ventride^by  one 
side  as  it  were,socaLe  run  free  fi'om  one  point  to  another^  and^then 
again,  generally  the  largest,  b^^vo  delicate  tendinous  extremities 
{ehard»  fencRnese)  by  .which  they  arc  attuched  to  the  free  margins 
of  the  auriculo- ventricular  Valves.' 

The  internal  wall,  or  that  presenting  toward  the  opposite  ventnde, 
is  common  to  the  two,  j^nd  £ence  called  the  inUr-ventrieular  scphmi; 
jits  surface  i^  convex  upon  the  right  and  correspondingly  concave 

'  upon  the  left  side.  •  ^he  two  openings  communicatii^  with  the 
cavity  are  the  right  auriculo- ventricular  and  the  pulmonary,  and  are 
both  situated  at  its  base,  the  latter  in  front  And  to  the  left  of  the 
former.  ' 

The  r^fht  aurtculo-ventricular  foramen j  communicating  as  its 
name  indicates  between  the  right  auricle  and  ventricle,  is  very  large, 
oVal  in  form,  and  provided  with  a  valve  denominated  the  tricuspid. 
The  tricuspid  vhlve  consists  of  three  divisions,  one  of  which  is  larger 
than  the  others.  Each  is  irregularly  triangular  in  shape,  thin  and 
translucent,  and  attached  by  one  border  to  the  circumference  of  the 
opening  where  the  three  divisions  are  continuous ;  the  other  borders 

^sometimes  present  a  nodulated  appearance,  and  giVe  insertion  to  the 
tendinous  cords  of  the  muscular  bundles.  The  largest  of  the  three 
divisions  is  situated  upon  the  left  side  of  the  opening,  and  partly 
conceals  from  view  the  onfice  of  the  pulmonary  artery.  The  function 
sf  the  tricuspid  valve  is  to  prevent  the  return  of  the  bl66d  into  the 
auricle  during  the:*  contraction  of  the  ventricle.  Thus,  while  the 
blood  is  passing  through  the  -opening  from  the  auricle  the  valve  lies 
smoothly  against  the  inner  surface' of  the  ventricle,  the  large  division 
oyer  the  mouth  of  the  pulmoniry  artery ;  but  when  the  ventricle 
contracts,  the  valve  is  pressed  outward  by  the  blood  as  /ar  as  the 
tendinous  cords  will  allow,  which  is  just  sufficient  to  dose  the  open- 
ing, and  to  keep  it  closed  until  the  ventricle  relaxes  and  the  weight 
of  blood,  which  has  in  the  mean  time  accumulated  in  tho  auricle, 
forces  it  back. 
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The  tricuspid  ralve  is  formed  of  a  doubling  of  the  endocardium,^ 
strengthened  by  a  little  intervjening  fibrous  tissue. 

In  front  of  the  aurioulo-Tentricular  opening,  the  cavity  of  the  ven- 
tricle presents  a  sort  of  funnel-shaped  prolongation  obliquely  upward 
and  toward  the  left,  at  the  termination  of  which  is  the  orifice  of  the 
fulmonofry  artery.  This  opening  is  circular  in  shape,  about  three- 
fourths  of  an  inch  in  diameter^  and  guarded  by  three  valves  called 
from  their  shape  sigmoid  or  semilunary  or  more  properly  thei  pul- 
monic valve$.  Thes^,  like  the  tricuspid,  consist  of  a  fold  of  the 
Iming  membrane  and  a  small  amount  of  inclosed  fibrous  tissue. 
They  are  crescentie  or  semilunar  in  shape,  and  placed  side  by  side 
at  the.  mouth  of  the  artery,  to  which  they  are  attached  by  their  con- 
vex borders.  Their  free  borders  are  slightly  fenestrated;  they  con- 
tain, at  the  centre  a  minute  fibrous  nodule,  called  the  Aurantian 
iodtfy  and  look,  when  the  blood  is  passing  from  the  ventricle,  in  the 
direction  of*  the  artery.  Behind  the  valyes  the  aitery  presents  a 
like  number  of  slight  enlargements  called  the  pulmonic  tmtMe^. 
The  function  of  the  semilunar  valves  ia>to  prevent  regurgitation  of 
ihe  blood  during  the  filling. of  the  ventricle,  which  they  ido  by  being 
forced  out  against  one  another  in  the  axis  clothe X>rifi06'by  the  pres- 
sure of  the  blood  when  the  contraction  of  the  i^entricle  ceases. 
From  the  right  ventricle,  the  blood  is  sent  to  the  lungs  tdhe  aerated, 
whence  it  is  returned  by  the  four  pulmonary  .yeihs- to  the  left 
auricle. 

The  left  auricle  is  situated  upon  the  base  of  the  left  ventricle  and 
upon  tho'  left  side  of  the  right  auricle.  It  is  irregularly  cuboidal  in 
ahape,  and  prolonged  anteriorly  in  the  form  of  a  flattened  constricted 
process  called  the  auricular-appendage^  which  when  distended.  Over- 
laps the  root  of  the  pulmonary  artery.  Its  interior  (which  may  be 
exposed  by  incisiojis  similar  to  those  directed  for  opening  the  right 
auricle)  is  quite  smooth,  and  almost  destitute  of  that  pectinate 
iqipearance  noticed  upon  the  inner  surface  of  the  right  auricle,  l^e 
oval  fossa,  existing  upon  the  right  surface  of  the  inter-auricular  sep- 
tum, is  wanting  upon  the  left.  The  only  points  of  great  interest 
connected  with  the  interior  of  this  <;avity  are,  1,  the  openings  of  the 
four  pulmonary  veins  found  at  its  four  superior  corners;  2,  the  small 
constricted  communication  with  the  auricular  appendage;  and,  8, 
the  large  auriculo- ventricular  opening  below,  which  is  better  studied 
in  connection  with  the  ventricle. 

The  left  ventricle  is  situated  to  the  left  of  and  behind  the  right 
ventricle,  from  which  it  is  marked  off*  upon  the  exterior  by  the  inter- 
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ventricular  grooves.  It  is  almost  regularly  conoidal  in  chape,  and, 
being  somewhat  longer  than  the  right,  projects  beyond  the  latter  to 
form  the  greater  part  of  the  apes  of  the  heart. 

DissKCTio:*. — To  exnose  the  cavily  of  the  left  ventricle,  remove  neurlj 
the  whole  of  its  external  vail  bj  two  laDgitudinal  incisions  made  within  half 
an  inch  of  the  two  inter- ventricular  grooves  meeting  at  tho  tipex,  and  joined 
above  b^  a  transverse  one  near  the  base,  including  thus  a  large  triangular 
piece. 

In  making  this  dieeection,  it  will  be  observed  that  the  walls  of  the 
left  ventricle  are  three  or  four  times  as  thick  as  those  of  the  right,  a 
circumstance,   nhich,  as  previoualy 
^^" "    ■  mentioned,    is    connected   with  tbe 

greater  labor  required  of  this  cavity 
in  Bending  the  hlood  to  all  parts  of 
the  system;  at  the  apex,  however, 
they  are  very  thin.  The  size  of  the 
cavity  is  usually  stilted  to  be  less 
than  that  of  the  right,  but  recent 
experiments,  conducted  in  a  manner 
to  insure  accuracy,  have  proved  that 
if  there  is  any  difference  at  all,  it  ia 
in  favor  of  the  left.  It  may  be 
stated  in  a  general  way,  therefore, 
that  their  capacities  are  about  the 
same,  although  varying  greatly  in 
different  individuals.  The  internal 
surface  of  the  left  ventricle  presents 
the  same  reticulated  appearance  ob- 
served in  the  right,  but  the  fleshy 
columns  are  generally  smaller  and  more  numerous,  and  tbe  meshes 
or  interspaces  much  closer.  There  are  two  exceptions,  however,  to 
t^  general  smallnesa  of  the  muscular  bundles,  for  upon  the  anterior 
and  posterior  surfaces  are  two  fleshy  colamns  much  larger  than  any 
in  the  ri^ht  cavity,  from  the  summits  of  which  are  given  off  the 
tendinous  cords  that  control  the  valves  of  tbe  a  uric  ulo- ventricular 
opening.  The  internal  or  right  wall  of  the  cavity,  formed  by  the 
inter- ventricular  septum,  is  concave.  The  hfi  auriculo-ventricular 
opuniiiff  is  nearly  similar  to  tbe  right  in  size  and  shape,  and  like 
it  is  provided  with  a  valve,  which  is  divided  into  two  parts,  and 
hence,  sometimes  called  the  bioutpid,  but  more  commonly  tbe  mtCra/ 
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ffalvef  from  the  oircnmstance  that  the  larger  of  its  two  divisions  is 
shaped  somewhat  like  a  bishop's  mitre.  In  structure,  it  isf  also  simi- 
lar to  the  tricuspid,  but  is  mi^ch  thicker  and  stranger,  and  provided 
with  a  greater  number  of  tendinous  cords.  Its  Amotion  is  to  pre* 
vent  the  return  of  the  blood  into  the  le^  auricle  during  the  con- 
traction of  the  ventricle.  But  the  large  division  being  placed  just 
Over  the  mouth  of  the  aorta,  it  is  also  supposed  to  perform  aii  equally 
important  office  in*  preventing  the  blood  from  entering  this  vessel 
until  thd.  ventricle  contracts,  when  the  valve  is  pressed  put  to  close 
the  aurioulo^ventricular  opening.  In  connection  with  this,  it  may 
be  mentioned  that  it  is  more  than  probable  that  the  contraction  of 
the  heart  is  in  a  greiat  measure  brought  about  by  the  mechanical 
distension  of  its  cavities,  just  as  the  bowel,  for  instance,  is  made  to 
contract  by  the  pressure  of  ita  contents.  Now,  this  distensioii  oould 
not  occur  if  there  were  no  obstacle  to  the  free  passage  of  the  blood 
out  of  the  cavity  while  being  filled,  '  The  student  will  better  tmder- 
stand  this  by  cutting  through  the  auriculo- ventricular  opening,  and 
spreading  open  the  cavity,  when  he  will*  observe  that  the  mouth  of 
the  aorta  is  entirely  covered  up  by  the  large  mitral  valve.'*'  The 
aortic  opening j  situated  in  front  and  to  the  right  of  the  auriculo-' 
Tentricular,  is  almost  perfectly  circular  in  shape,  and 'provided  with 
three  valves,  called  the  aortiey  sic/moid^  or  semilunar  valves^  precisely 
like  those  at  the  mouth  of  the  pulmonary  artery,  except  probably 
that  they  are  thicker  and  stronger;  tlie  little '  nodule  called  the 
Aurantian  body,  found  in  the  middle  of  thd  free  margin  of  each,  is 
also  somewhat  larger.  Behind  these  valves,  the  aorta  is  consider- 
ably dilated,  forming  as  many  pouches,  called  the  aortic  HmiseSj 
in  the  upper  part  of  two  of  which  -may  be  seen  the  mouths  of  the 
two  coronary  or  cardiac  arteries. 

STRUCTURE.-^The  heart  is  composed  in  a  great  measure  of  mus- 
cular tissue  inclosed  between  an  investing  and  a  lining  membrane. 
The  investing  membrane  is  the  visceral  layer  of  the  serous  pericar- 
dium already  described.  The  lining  membrane,  called  the  endaear* 
diumj  is  exceedingly  thin  and  delicate  except  where  it  is  folded 
upon  itself  to  form  the  valves ;  it  is  continuous  with  and  similar  in 
structure  to  the  internal  coat  of  the  bloodvessels  ;  and  is  somewhat 

*  It  may  be  objected  to  this  thoory  of  mechanical  difftensioD  that  it  does  not 
bold  good  in  reference  to  the  right  side ;  but  this  is  not  the  case,  for  the  largest 
of  the  three  divisions  of  the  tricuspid  valves  is  placed  directly  over  the  entrance 
of  the  pulmonary  artery,  although  it  does  not  entirely  conoeal  it.  But  in  neither 
ease  is  an  entire  closare  necessary. 
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thicker  and  more  liable  to  disease  upon  tke  left  thjin  upon  the  right 
side.  The  museular  tiisue  of  the  heart  constitutes  the  great  hulk  of 
the  organ,  and  its  fibres,  although  red  and  iinperfectlj  striated,  W 
loDg  to  the  invoiantarj  class.  It  is  disposed  m  the  form  of  bands 
or  layers  held  together  by  an  exceedingly  delicate  areolar  tissue 
spreading  over  the  auricle^  and  ventricles,  and  arranged  in  a  very 
iniricate  manner.  All  of  the  fibres,  however,  b<:>th  of  the  atiricles 
and  ventricles,  ha^e  their  origin,  or  fixed  point  of  action  in  two 
fibrous  rings  surrounding  the  auriculo-vlentriculaF;  openings,  and 
connected  with  the  valves  that  guard  these  openings;  that  sorround- 
ing  the  left  being-the  .thicker  and  stronger  of  the  two.  The  fibres  cf 
the  auricles  ponsist  of  two  sets,  th^  otie  sjuperfieial,  common  to  the  two 
cavities ;  the  other  deep  seated,  and  proper  to  each*  !Fhe  eammcn 
fibres  form  a  very  thin  and  incomplete*  layer ;  they  are  for  the  most 
part  directed  transversely  across  the  anterior  and  posterior  surfaces, 
and  are  best  Eieen  near  the  junction  of  ^he  auricles  with  the^  ventri- 
cles. The  proper  fihres  are  disposed  separately  in  a  looped  or  arched 
manner  over  the  auricles,  and  attached  by  their  two  extremities  te 
the  corresponding  fibrous  rings,  excepting  those  np(m  the  auricuUf 
appendages,  which  form  a  series  of  concentric  circles  around  these 
cavities,,  and  are.  prolonged  for  a  short  .distance  upon  the  cava  and 
pulmonary  robins.  -        .       .      , 

-  The  fibres  of  the  ventricleSy  like  those  of  the  auricles,  belong  to  two 
general  divisions,  one  superficial  and  common  to  the  two  cavities,  and 
the  other  limited  to  each.  The-vomyian  fibres  form  a  succession  of 
layers,  which,  originating  from  the  fibrous  zones  above  mentioned, 
run  in  an  .oblique  or  spiral  manner  around  the^heart  (those  in  firont 
passing  downward  from  riglit  to  left,  and  those  behind  from  left  to 
right),,  and  turn  inward  to  form  the  inter-ventricular  septum  and 
fleshy  columns.  The  proper  fibres  ^e  both  spiral  and  circular,  hut 
their  arrangement  has  not  been  accurately  determined. 

Besides  the  fibrous  rings  forming  the  circumference  of  the  aiuri- 
culo-Ventricular  openings,  two  smaller  ones  are  found  at  the  pulmo- 
nary and  aortic  orifices,  which  give .  attachment  on  the  one  side  to 
some  of  the  muscular  fibres  of  the  ventricles,  and  on  the  other,  to  the 
two  corresponding  arteries^ 

The  nutritious  arteries  of  the  heart,  two  in  number,  and  named  the 
cardiac  or  coronary  (Fig.  208),  originate  from  the  aortic  sinuses.* 

*  The  mouths  of  the  coronary  arteri^  being  situated  behind  the  semilunar 
valTes,  it  is  probable  that  the  blood  does  not  enter  them  afe  It  paases  from  the 


ANTERIOR   AND   LATERAL   SURFACES.  6X9 

The  righty  the  larger,  passes  forward  between  the  origin  of  the  pul- 
monary artery  and  base  of  the  right  auricle,  and  turning  to  the 
right  enters  the  auriculo-ventricular  groove,  which  it  follows  to  the 
back  of  the  organ  to  inosculate  with  the  left  coronary.  It  gives  off 
posteriorly  a  large  branch  that  descends  along  the  posterior  inter- 
ventricular groove,  and  is  distributed  to  tha  muscidar  substance  on 
each  side  as  far  as  tbe  apeir.  The'  left  makes  its, atppearilnce' be- 
tween the  left  auricle  and  the  root  of  the  pulmonary  artery,  and 
after  descending  a. little  way,  divides  into  two  branchiss,  one  of  which 
turns  off  to  the  l^ft,  enters  the  auriculo-ventricular  groove,  and  inos- 
culates with  ,the  right,  whil^  the  other  descends  along,  the  anterior 
ipter-ventricular  ^oove  to  meet  the  descending  branch  from  the 
r^ght.    . 

,  The  coronary  veitij  the  main  trunk  by  which  most  of  the  venous 
blood  from  the  walls  of  the  heart  is  transmitted,  commences  by  the 
confluence  oC  numerous  branches  over  the  apex  of  the  organ,  ascends 
along  the  anterior  inter-ventricular  groove  as  far  as  the  junction 
between  the  auricles  and  ventricles,  then  turns  off*  to  the  left,  run- 
ning along  the  auriculo-ventricular  groove  to  the  back  -part  of  tixt 
orgauy  where,  having  received  a  large  number  of  branches,  it  becomes 
much  enlarged,  and.  terminates  by  perforating  the  lower  back  part 
of  the  right  auricle. 

The  lymphatics  of  the  heart  are  numerous,  and  for  the  most  part 
sccompany  the  coronary  vessels.  Those  on  the  right  unite  at  the 
base  of  the  organ  in  K  con^mgn  trtmk,  which  passes  over  the  arch  of 
the  aorta,  then  between  the  innominate  and  left  common  carotid 
arteries,  and  aloiig  the  trachea  to  reach  the  right  lymphatic  trunk 
in  the  necl^.  Those  from  the  left  side  also  unite  at  the  base  of  the 
heart  to  form  a  single  vessel,  which,  passing  along  the  pulmonary 
artery,  ascends  behind  the  arch  of  the  aorta,  and  opens  into  the 
thoracic  duct.  The  nerve$  of  the  heart  are  branches  from  the  sym- 
pathetic and  pneumogastrics.  The  cardiac  branches  of  the  sympa- 
thetic come  from  the  ihxee  cervical  ganglia  on  each  side,  as  hereto- 
fore described ;  these  uniting  with  offsets  from  the  main  trunk  of  the 
pneumogastrics  and  their  recurrent  laryngeal  branches,  form  the 
cardiac  plextts  which  is  situated  upon  the  concavity  of  tha  arch  of 
the  aorta  in  front  of  the  trachea.  From  this  plexus,  which  is  very 
small,  all  parts  of  the  organ  are  supplied. 

ventricle,  bat  is  driven  into  them  by  the  elasticity  of  the  aorta  after  the  closure 
of  the  valves.  If  this  be  the  case,  the  pulse  or  beat  of  these  vessels  is  the  pube 
of  regurgitation,  and  is  alternate  with  that  of  every  other  artery  in  the  body. 
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THE  BACK. ' 

Although  the  back,  in  a  surgical  point  of  view;  i8'<>ne  of  the  least 
important  regiofis  of  the  body,  it  possesses  some  points  of  interest 
which  should  be  carefully  studied*  Of  tUese,  the  middle  line. or  ridge 
formed  by  the  spinous  processes  of  the  vertebne  is  of  the  most  prac- 
tical value.  By  this,  the  surgeon  judges  the  existence  of  fracttire, 
dislocation,  or  curvature.  Its  direction  is  AOt  often  perfectly  straight ; 
generally  a  slight  lateral  curvature,  with  its  convexity  pi'e^eutinj^  to 
the  right,  may  be  detected  on  a  level  irith  the  shoulders,  which,  it  is 
said,  is  caused  by  the  bending  of  the  body  toward  the  left  in  lifting 
heavy  weights  or  making  other  violent  efforts'with  the  right  arm.  In 
left-handed  persons, 'Beclard  found  the  clirvature  reversed.  Not  in- 
frequently, a  slight  compensating  curvature  is  observed  in  the  lumbar 
region  with'  its  convexity  preseifting  toVrard  the  opposite  side.  - 

Beneath  the  skin  of  the' back  is*  a  very  thick  firm  layer  of  areolar 
tissue,  which,  if  the  stibject  has  been  lying  some  tiihe,  will  be  fodnd 
filled  and  discoloried'with  bloody  Serum.  Underneath  the  areolar 
tissue  are  the  muscled,  which  are  for  the  m6st  part  spread  out  in 
the  form  of  broad  layers. 

The  muscles  of  the  back  are  very  numerous^  and  arranged  in 
several  successive  layers,  of  which  six  are  generally  recognizeid,  but 
the  number  may  be  very  conveniently  reduced  to  four.  In  the  first 
two  or  three  layers,  they  are  krge  and  few  in  number,  but  next  the 
bones  they  are  very  numerous,  and  maily  of  them  very  small.  In 
dissecting  the  latter  (which  is  hardly  advisable  unless  the  student  is 
ambitious  of  becoming  a  thorough  anatomist),  it  will  be  found  that 
the  attachments  of  ma^y  do  not  precisely  correspond  to  the  descrip- 
tion; for  in  this  respect  there  is  the  greatest  variety.  If  the  student 
in  a  first  dissection  and  upon  an  adult  subject  si^isceeds  -  in  distin- 
guishing the  small  muscles  of  this  region,  he  has  reason  to  congra- 
tulate himself  on  his  success.  'And  it  is  hardly  necessary  to  add 
that,  to  commit  to  memory  their  detailed  origin  and  insertion  is  as 
useless  as  it  is  difficult.  Let  him  bear  in  mind,  however^  that  these 
remarks  have  reference  only  to  thexleeper  layers;  the  more  super- 
ficial degerve  a  careful  dissection;  • 
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THE  FIBST  LAYER. 


The  superficial  layer  comprises  but  two  muscles  oh  each  side,  the 

trapeziu$  and  latissimuB. 

• 

Dissection. — ^Place  the  subject  m  a  prone  position  with  a  block  under 
the  thorax  and  the  arms  hanging  oveAr  the  side  of  the  table.  The  parts  hay- 
ing then  been  sponged  clean,  mal^e  an-  incision  .through  the  skui  extending 
oyer  er  close  bj  the  side  of  the  spinouli  processes  of.  the  vertebrae,  from  the 
occiput  to  the  first  or  second  lumbar  Tertobrai  and  another  from  the  seventh 
cervical  vertebra  trtosversely-  across  to* the  acromion.  The  two  flaps  of  ^kin 
may  Be  now  turned  badk  and  afterward  the  aroolar  tissue ;  or  both  the  skin 
and  areolar  tissue  may  be  removed  together,  dissecting  as  usual  in  the  course 
of  the  subjacent  ikiuscular  fibres,  whose  direction  is  seen  in  Fig.  232. 

Having  reflected  the  flaps  so  far  as  to  display  the  whole  extent  of  the 
trapezius -muscle,  the  latissimus  may  be  brou^ft  into  view  by  extending  the 
median  incision  nearjy  as  far  as  the  point  pF  the  sacrum,  intersecting  it  by 
another  along  the  posfei;ior  third  of  the  iliac  crest,  and  dissecting  Back  the 
integument  and  subcutaneous  areolar  tissue  in  one  .layer. 

••         *  •    ■  ■ 

The  TRAPBZITTB  MUSCLE  (Fig.  232,«1),  broad,  flat,  and  triangular, 
arises  from  the  posterior  third  of  the  superior  curved  line  of  the 
occiput,  from  the  fibrous  intersection  called  the  nucha  ligament^* 
stretched  between  the  external  occipital  protuberance  and  the  seventh 
cervical  vertebra,  and  from  the  spinous  processes  of  the  last  two 
cervical,  and  all  the  dorsal  vertebrss.  From  this  extensive  origin 
the  fibres  converge  in  the  direction  of  the  shoulder,  and  ai<e  inserted 
into  the  -posterior  border  of  the^  scapular  third  of  the^  clavicle,  exter- 
nal edge  of  the  acromion,  and  spine  of  the  scapula  the  whole  length 
of  the  upper  lip  of  its  free  border.  The  origin  consists  mostly  of 
mixed  tendinous  and  fleshy  fibres,  except  that  portion  from  the  two 
lower  cervical  and  three  or  four  upper  dorsal  vertebrae,  which  is 
entirely  tendinous,  and  forms  with  its  fellow  of  the  opposite  side  a 
long,  oval-shaped,  glistening  surface  in  this  situation.  The  insertion 
is  ^so  tendinous  and  fleshy,  the  lowermost  ^bres  forming  a  flat  tri- 

*  The  nucha  ligament  in  some  of  the  inferior  animals,  the  ox  and  horse  for 
example,  is  a  thick  layer  of  yellow  elastic  tissue,  ealled  whit-leather,  extending 
between  the  back  of  .the,  head  and  thS  apinous  processes  of  all  the  cervical  and 
some  of  the  dorsal  yertebne,  and  is  intended  to  support  the  weight  of  the  head ; 
but  hi  the  human  subject,  the  head  being  erect,  no  such  structure  is  needed ; 
and,  hence,  there  is  only  a  median  raph^  or  fibrous  unioiS  between  the  muscles 
of  the  two  sides  in  this  situation.  It  is  to  this  raph^  that  the  term  nucha  liga- 
ment is  improperly  applied. 
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angular  tendon,  wkich  glides  over  the  root  of  the  spine  of  the  scapula 
mih  a  synovial  bursa  intervening^ 

Use. — To  elevate  and  carry  the  shoulder  backward;  or,  if  only 
the  lowermost  fibred  act,  to  rotatjo  th^  soapulai  tuMiHg  its  inferior 
angle  forward. 

Bblations. — The  trapezius  is  cpvered  only,  by  ^e  skin,  subcuta- 
neous areolar  tissue,  and  a. thin,  imperfect,  i^neurptio  membrane. 
It  lies  upon  several  nmscles  pf  the  second  layer,  and  also  overlaps 
the  latissimus  {pr  a  s|;Lort  distatkc^  where  it  onginates-from  the  low^r 
dorsal  vertebrse.  At  it^  anterior,  superior  B^rgin,  j;he  terminal 
branchea  of  the  spinal  accessory  oerve-  will  be  seen  entering  the 
mtecle^. 


The  LATISSIMUS  or  noBSOrBUM bral  mvsolb  {htiuimu$  darn^  Fig. 
282,  4),  very  biroad,  thin,  amd  triangular,'  crqsses  the  whole  of  tne 
lower  part  of  the  back  and  loins.  It  takes,  itd  origin  frotn  the  ispin- 
ous  processes  of  the  lower  six  or  seven  dorsal  luid  all  the  lumbar 
vertebrse^;  from  the  spine  of  the  sacrum,  posterior  third  of  the  iliac 
crest^  ai;id  the  three  lower  ribs,  indigitating  here  with  the  external 
obfique  abdominal  muscle.  From,  jail  these  points,  the  fibres  curve 
around  the  trunk  obliquely  upward  and  forward,  converging  as  they 
ascend;  and,  having  reached  the  anterior  border  of  the  scapula, 
form  with  the  greater  teres  musple  ^k  large,,  rounded,  fleshy  mass, 
which  constitutes  the.  posterior  boundary  of  the  axilla,  and  is  in- 
serted by  a  broad  flat  tendon  into  .the  inner  or  posteriol:  edge  of  the 
bicipital  groove  of  the  humerus.  Its  origin  from  the  ribs  is  fleshy, 
but*  that  from  the  lumbar  vertebra,  sacrum,  and  ilium  is  a  very 
dense^  strong,  aponeurotic  expansion,  which  is  the  posterior  of  the 
three  layers  of  the  lumbar  fascia,  and  is.  the  principal  structure  upon 
wl^ch  the  strength  of  this  ,part  of  the  bo^dy  depends. - 

The  flat  tendon  by  which  it  is  inserted.into  the  humerus,  although 
closely  connecjted,  is  not  blended  witluthat  ef  the  greater  teres  mai^ 
cle,  but  lies  in  front  of  it,  and  reaches  a  little  higher  upon  the 
bone. 

.UsB. — To  depress  the  arm  obliquely  b&ckward^  and  also  to  rotate 
it  slightly  inward;  or,  if  the  arm  is  elevated  and  fixed;  its  greatest 
power  is  displayed  in  elev^ing  the  body,  and  by  its  origin  from  the 
ribs  it  assists  somewhat  in  dilating  the  thorax. . 

Relations. — The  laiissimus  is  crossed  hy  'the  integument  and 
subcutaneous  areolar  tissue,  and  overlapped  by  the  lower  angle  of 
the  trapezius.    It  covers  the  lower  part  of  the  spinal  erector  mus- 


ele,  the  inferior  posterior  serrate  lausclc,  the  lower  lateral  part  of 

le  thorax,  part  of  the  rhomboid  and  great  serrate  muscles,  and  the 

iQwer  angle  of  the  scapula,  over  which  last  Jt  glides,  and  from  which 
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A  tbfl  cerrajicnHUiig  portloii  of  the  tppwlt^  tudnrlK  IVimiJi  a  l«in(llmiD»  dlipva  nn  thn  iowm 
b*ck  of  th4  DBCk.  B.  Acroialon  prorvai  uid  fpino  of  Ibe  mpnla-  i-  Lat|«liviiB  Auitclfli  -  ft. 
.  Ia&m-Mi>o<u  ud  mull  tent  oiiufIh.    7.  EiU^nul  obUqau  abdominal  muH'Lo.    8.  HtOiUii 


.    1&.  Afttavaiotitfo 


^  Bometimes  receive?  an  additional  fleshy  slip.  The  axillary  portion 
of  the  muscle  is  at  first  external  to  the  greater  teres  luuscle,  but 
»oon  passes  in  front  of  it,  and  ia  in  relation,  by  its  anterior  surface, 
;irith  the  axillary  vessels  and  nervos. 
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angular  tendon,  wbich  glides  over  the  root  of  the  spine  of  the  scapula 
with  a  synovial  bursa  intervening. 

Use. — To  elevate  and  carry  the  shoulder  backward;  or,  if  only 
the  lowermost  fibres  act,  to  rotate  the  scapula,  turning  its  inferior 
angle  forward. 

Relations. — The  trapezius  is  covered  only,  by  (he  skin,  subcuta- 
neous areolar  tissue,  and  a  thin,  imperfect,  aponeurotic  membrane. 
It  lies  upon  several  mtiscles  of  the  second  layer,  and  also  overli4>s 
the  latissimus  {pt  a  s|;iort  distance  where  it  originates-from  the  low^r 
dorsal  vertebrae.  At  its  anterior  superior  auirgin,  jbhe  terminal 
branx^hes  of  the  spinal  accessory  nerve-  will  be  seen  entering  the 
mtisele^ 

The  LATISSIMUS  or  dorsOtHUMBRAL  muscle  {latisnmus  darn.  Fig. 
282,  4),  very  broad,  thin,  and  triangular,  crosses  the  whole  of  the 
lower  part  of  the  back  acid  loins.  It  takes,  its  origin  from  the  spin- 
ous processes  of  the  lower  six  or  seven  dorsal  luid  all  the  lumbar 
vertebrae;  from  the  spine  of  the  sacrum,  posterior  third  of  the  iliac 
crest,  and  the  three  lower  ribs,  indigitating  here  with  the  external 
oblique  abdominal  muscle.  From,  all  these  points,  the  fibres  curve 
around  the  trunk  obliquely  upward  and  forward,  converging  as  they 
ascend;  and,  having  reached  the  anterior  border  of  the  scapuk, 
form  with  the  greater  teres  musqle  ^  large,,  rounded,  fleshy  mass, 
which  constitutes  the.  posterior  boundary  of  the  ^illa,  and  is  in- 
serted by  a  broad  flat  tendon  into  .the  inner  or  posterior  edge  of  the 
bicipital  groove  of  the  humerus.  Its  origin  from  the  ribs  is  fleshy, 
but  that  from  the  lumbar  vertebra,  sacrum,  and  ilium  is  a  very 
dense,  strong,  aponeurotic  expansion,  which  is  the  posterior  of  the 
three  layers  of  the  lumbar  fascia,  and  is.  the  principal  structure  upon 
which  the  streiigth  of  this  part  of  the  boidy  depends.- 

The  flat  tendon  by  which  it  is  inserted.into  the  humerus,  although 
closely  connected,  is  not  blended  witlu  that  of  the  greater  teres  mua- 
cle,  but  lies  in  front  of  it,  and  reaches  a  little  higher  upon  the 
bone. 

Use. — To  depress  the  arm  obliquely  backward,  and  also  to  rotate 
it  slightly  inward;  or,  if  the  arm  is  elevated  and  fixed;  its  greatest 
power  is  displayed  in  elevi^ing  the  body,  and  by  its  origin  from  the 
ribs  it  assists  somewhat  in  dilating  the  thorax. . 

Relations. — The  latissimus  is  crossed  hy'the  integument  and 
subcutaneous  areolar  tissue,  and  overlapped  by  the  lower  angle  of 
the  trapezius.     It  covers  the  lower  part  of  the  spinal  erector  mus- 
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cle,  the  inferior  posterior  serrate  muscle,  the  lower  kteral  part  of 
the  thorax,  part  of  the  rhomboid  aod  great  serrate  muBclea,  aod  the. 
lower  angle  of  the  scapula,  over  which  last  it  glides,  aod  from  which 
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it  sometimes  receive^  an  additiooal  Hea^j  slip.  The  axDlarj  portioD 
of  the  muscle  is  at  first  external  to  tb«  greater  teres  muscle,  but 
soon  passes  in  front  of  Lt,  and  is  id  relation,  by  ita  anterior  anrfaee, 
with  the  axillary  vessels  a^nd  nerves. 
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THB  SECOND  LATER. 


The  second  layer  of  muscles  comprises  the  rhomboid^  elevator  of 
the  scapula^  superior  and  inferior  ponterior  serratey  and  $plenius. 

Dissection. — Bemove  the  tra|>dBiQi  hj  catting  it  from  its  origin  and 
taming  it  outward.  Divide  the  ^atiasimua  traDsversely  ju3t  below  the  lower 
angle  of  the  scapula,  and  dissect  down' the  lower  segment  to  the  point  where 
the  fleshy  fibres  join  the  lumbar  f^Kmmirosis,  and  there  cut  it  off.  The 
reason  for  leaving  the  aponeurosia  is  thai,  the  inferior  serrate  masde  origi- 
nates from  its  under  surmee. '  *    .  - 

•  \-  .*     " 

The  RHOMBoip  VUSCLH  (Fig.  282,  12),  BrO^d,  thin,  and  quadrila- 
teral, arises  from  the  fopr.  or 'five  upp^r  dotB^  and  Ithe  two  tower 
cervical  spines,  and' frfltiu.  the  krt?^r*  extremity*  of  the  nucha,  passes 
outward  and  a  little  downwi^rd,  and  is  in>ierted  into  the  whole  length 
of  the  posterior  border  of  the  scapula.  Thai  portion  of  the  muscle 
which  originates  froAi  the  twp  lo^rer  cerYical  vertebrae  and  nucha, 
and  is  inserted  opposite  and  above  the 'root  of  the  spine  of  the  sca- 
pula, is  separated  from  ijn^  rest  by  a  slight  areolar  interval,  and  is 
frequently  called  the  stnaUer  rhomboid^  to  distinguish  it  from  the 
larger  portion  be]ow,  called  the  greaier  rhomboid  {rhomboideus 
major  ELTti  minor).      ';      *'  \ 

Use. — To  draw  tne'^  phoulder  backward  and  a  little  upward ;  or, 
if  only  the  lowermost  jKbEea*  "Act,  to  Rotate  the  scapula  by  drawing 
its  point  backward.    .^  ••     ' 

Relations. — :By  its  stiperfioial  surface,  it  is  in  relation  with  the 
trapezij^s  above  and  the  latissimus  below,  and  in  a  triangular  space 
between  these  two  near  the  scapula^  with  the  integument  and  snb- 
*  cutaneous  areolar  tifiTsue ;  by  its  deej).  surface,  with  the  superior  ser- 
rate and  spinal  erector  muscles.  ; 

Ther  elevator  muscle  of  the  ^0AP^LA  {levator  anguli  ^eapulm^ 
Fig.  232,  10),  long,  flat,  and  narrow  compared  with  the  preceding, 
is  situated  upon  the  posterior  and  lateral  part  of  the  neck.  It  arises 
by  tendinous  slips  from  the  posterior  tubercles  t>f  the  transverse 
processes  of  the  four  or  five  upper  cervical  yerte1)r8e  j  descends  a 
little  outward  and  backward,  and  is  inserted  into  the  superior  angle 
of  the  scapula. 

Use. — To  elevate  the  shoulder,  at  the  same  time  assisting  the 
rhomboid  in  rotating  the  scapula  by  drawing  upon  its  superior 
angle. 
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Relations. — Bj  its  extern&l  border^  with  the  trapeaius  und  sterno- 
mastoid ;  behind,  with  the  splenius ;  ted  in  front,  with  the  scalene 
muscles. 

The  TWO  P08TSRI09  SERRATE  MUSCLES,  verj  thin  and  quadrilateral, 
are  situated,  one  upon  the  upper,  and  the  other  upon  the  lower  part 
of  the  back  of  the  thorax.  They  are  continudus  with  each  other  by 
an  aponeurotic  expansion  (vertebral  aponeurosis),  which  stretches 
from  the  spinous  processes  of  the  dorsal  vertebra 'beyond  the  angles 
of  the  ribs,  and  extends  in  a  vertical  direction  from  the  lower  edge  of 
one  muscle  to  the  upper  edge  of  the  other.  The  mperiar  (serratuM 
postieui  9uperior)  arises  by  a  delicate  aponeurosis  from  the  upper 
dorsal  and  two  lower  cervical  spines,  and  passes  outward  and  down- 
ward to  form  a  flat  fleshy  belly,  which  is  inserted  by  separate  slips 
into  the  upper  borders  of  the  second,  third,  and  fourth  ribs,  just 
beyond  .their  angles.  It  is  covered  by  the  rhomboid,  and  lies  upon 
the  Spinal  erector  muscles.  The  inferior  {$err(Uu9  posticus  inferior^ 
Fig.  282,  16),  also  very  thin,  but  bro;ader  than  the  preceding,  arises 
in  the  same  planner  from  the  under  surface  of  the  aponeurotic  ori- 
gin of  the  ktissimus  opposite  the  two  lower  dorsal  and  two  upper 
lumbar  vertebrse,  passes  outward  and  upward,  and  is  inserted  by 
fleshy  slips  into  the  lower  borders  of  the  four  inferior  ribs  just 
beyond  ibeir  angles.  It  is  covered  entirely  by  the  latissimus,.and 
lies  upon  the  lumbar  portion  of  the  spinal  erector  muscles. 

Use.— ^The  two  posterior  serrate  piuscles  are  muscles  of  respira- 
tion, but  are  opposed  to  each  other ;  the  superior  assists  inspiration 
by  elevating  the  ribs,  and  thus  dilating  the  thorax;  and  the  inferior 
aids  in  expiration  by  drawing  the  ribs  down. 

BissEcnoN- — Detach  the  posterior  serrate  muscles  and  connepting  aponeu- 
rosis from  their  attachment  to  the  spine,  turn  them  outward,  and  cut  tbem 
close,  to  the  ribs. 

The  SPLENIUS  MUSCLE  (Fig.  232,  IS),  is  long,  flat,  and  spmewhat 
triangular^  and  situated  obliquely  upon  the  back  part  of  the  neck.  It 
arises  from  the  five  or  six  upper  d^orsal,  and  two  lower  cervical  spines, 
and  adjacent  extremity  of  the  nucha,  and  ascends  obliquely  out- 
ward. It  is  inserted  by  tendinous  slips  into  the  transverse  pro^ 
.cesses  of  the  three  or  four  upper  cervical  vertebre  behind  the 
attachment  of  the  elevator. of  the  scapula,  into  the  external  portion 
of  the  rough  surface  between  the  two  curved  lines  of  the  occiput, 
and  into  the  back  part  of  the  mastoid  process.  Between  that  por- 
40 
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tion  inserted  into  the  tranBTerse  processes  and  that  into  the  head, 
a  slight  areolar  interval  exists,  which  gave  rise  to  the  old  division 
into  two  muscles  called  respectively  the  spleniw  colli  and  gpleniiu 
capitis. 

UsB. — To  bend  the  head  and  neck  <backward  and  to  one  side,  and 
to  rotate  the  head  in  the  corresponding  direction ;  the  moscles  of 
both  sides  acting,  the  bead  and  neck  are  be^t  directly' backward. 

Relations.t— By.  its  superficialsnrfaGe,  it  iain  relation  wit^  the 
rhomboid  and  superior  serrate  below,  and  elevator  of  the  scapula 
and  sterno-mastQid  above;  by  its  deep  surface,  with  the  numerous 
deep  muscles  of  the  back  of  the  neck., .  . 


THE  THIRD  LATBK. 

The  third  layer  of  muscles  consists  of  the  sptnal  erector  and  eofn- 
plexits. 

The  SPINAL  BBBCTOR  MiJSOLB  {erectw  9pinse)  is  situated  in  the 
deep  gutter  by  the  side  of  the  spinous  processes  of  thevertebrs, 
and  extends  nearly  the  whole  fength  of  the  trunk.  It  divides  as  it 
ascends  into  a  number  of  parts,  commonly  considered  as  separate 
muscles,  and  named  respectively  the  sacro-lumbal,  longiaaimus, 
spinalis,  ascending  cervical,  transverse  cervical,  and.  t^achelo-mas- 
toid.  The  muscle  commences  by  a  pointed  origin  in  the-  deep  groove 
found  between  the  spine  of  the  sacrum  and  posterior  part  of  the 
iliac  creit  originating  from  the  bony  surface  upon  which  it  rests, 
and  is  closely  covered  in  by  the  aponeurotic  origin  of  the  latiasimus. 
In  the  lumbar,  region,  it  presents  itself  in  thc^  form  of  a  thick, 
rounded,  fleshy  mass,  bound  down  behind  by  the  a)>oneurosi8  of  the 
latissimus,  and  attached  in  front  to  the  transverse  and  articulating 
processes  of  the  lumbar  vertebrae.  Near  the  twelfth  rib,  this  mass 
divides  into  tw>  lateral  parts,  of  which  the  external  is  the  sacro- 
lumbal, and  the  internal,  the  longisMmus  and  spinalis. 

The  sacnhlumbalj  the  larger  division,  ascends  a  little  outward 
upon  the  back  of  the  thorax,  narrowing  as  it  ascends,  and  is  inserted 
by  long  tendinous  slips  into  all  the  Tibs  near  their  angles.  By 
raising  its  inner  margin,  and  turning  itoutwtfrd,  a.  tendinous  slip 
will  also  be  found  to  originate  from  the  angle  of  each  successive  rib, 
and  to  pass  obliquelv  upward  to  the  under  surface  of  the  muscle, 
cohstituting  what  is  called  the  <i0ce$sory  musete. 
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The  langissimus  asceDds  by  the  side  of  the  spinous  processes  of 
the  dorsal  yertebrse),  but  is  separated  from  them  by  (he  spinalis.  ^It 
is  inserted  by  fleshy  and  tendinous  slips  into  thetransyerse  processes 
of  all  the  dorsal  yertebrae,  and  into  all  the  ribs  between  their  tuber- 
cles and  angles. 

The  spinalis  {spinalis  dorsi)  lies  on  the  inner  side  of  the  preceding, 
and  is  with  difficulty  distinguished  from  it.  Considered  as  a  sepa- 
rate muscle,  it  arises  from  the  lateral  surfaces  of  the  two  upper 
lumbar  and  two  or  three  lower  dorsal  spines,  ascends,  and  is  inserted 
into  the  eight  or  nine  superior  dorsal  spines. 

The  asetnding  cervical  {cermealis  .ascendens  or  descendens)  is  a 
continuation  of  the  sacro-lumbal.  It  arises  from  the  three  or  four 
superior  ribs  between  their  tubercles  and  angles,  ascends,  and  is 
inserted  by  tendinous  slips  into  the  posterior  tubercles  of  the  trans- 
yerse  processes  of  the  fourth,  fifth,  and  sixth  ceryical  yertebrse,  be- 
tween the  tendons  of  the  oeryi/cal  portion  of  the  splenius.  and  tfie 
eleyator  of  the  scapula,  with  both  of  which  it  is  more  or  le6s  blended. 

The  transverse  cervical  {trimsversalis  ealU)  is  small,  and  with  diffi- 
culty separated  from  the  preceding.  It  is  the  ceryical  continuation 
of  die  longiasimus; '  It  arises  from  tUe.  transyerse  processes  of  the 
three  or  four  lower  cerrieal  yertebrss,  and  is  inserted  by  tendinous 
slips  into  the  transyerse  processes  of  the  three  or  four  upper  ceryical 
yertebrsd. 

The  trachehhmastoidy  also  a  continuation  of  the  longissiipus,  lies 
upon  the  inner  side  of  the  preceding,  and  is  somewhat  blended  with, 
it  at  its  origin,,  It  arises  from  the  transyerse  processes  of  the  two 
or  three  upper  dorsal  and  three  or  four  lower  ceryical  yertebrss, 
ascends  a  little  outward,  and  is  inserted  into  the  back  of  the  mastoid 
process.  ] 

Ubb  of  the  Spinal  Eubctor. — To  keep  the  trunk  erect,  and  to 
bend  the  spine  in  the  different  directions  indica^d  by  the  ^i^ourse  of 
the  different  diyisions  of  the  muscle.         * 

The  C0MPLBXU8  MiJscLB,  exposed  by  the  remoyal  of  the  spleniua, 
is  large,  thick,  and  elongated.  It  is  situated  in  the  upper  back  part 
of  the  neck  next  to  the  nucha,  and  forms  the  rounded  yertical  ridge 
on  each  side,  separated  by  a  superficial  median  furrow.  It  arises 
from  the  transyerse  processes  of  the  five  or  six  superior  dorsal  and 
three  or  four  lower  ceryical  yertebrsd,  ascends  yertically  by  the  side 
of  its  opposite  fellow,  but  separated  from  it  by  the  fibro-areolar 
rapb J  or  nucha*  ligament,  a^d  is  inserted  into  the  inner  half  of  the 
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V 

roagh  surface  included  between  the  two  curyed  lines  of  the  occiput. 
The  muscle  contains  two  pr  three  tendinous  'intetvectidns,  which 
give  it  a  very  beautiful  appearance  when  neatl  j  dissected  and  put 
upon  the  stretch. 

Use. — To  throw  the  head  bacjkward- 


THE  FOURtH  LATER. 

The  fourth  layer  of  muscles  comprises  the  tran$ver$o-9pin(Uy 
interspinalj  supra-^nalj  intertraMversCj  tran9venO'eo9talj  and  the 
oblique  and  posterior  straight  muscles  of  the  head. 

DissEcnoN.-^Retnove  the  whole  of  the  spinal  erector  and  eomplexus  of 
one  side,  and  dissect  dff  the  intermusoular  fiuscia. 

\  * 

^  The  Transverso-spikal  Musolb. — Under  this  name  are  included 
the  muscles  usually  described  as  three  separate  classes;  namely, 
the  semi-spijialis  colli,  semi*spinalis  dorsi,  and  multifidus  spinse. 
It  consists  of  a  series  of  muscular  and  tendinous  faacides  at- 
tached by  one  extremity  to  the  transverse  processes  of  the  verte- 
br»,  and  by  the  other,  to  the  second  or  third  spinous  processes 
above.  They  occupy  the  deep  part  of  the  dorsal  groove,  and  ex- 
tend from  the  occiput  to  the  sacrum,  varying  in  shape  and  sise  in  the 
different  regions.  Thus,  in  the  loins,  they  arise  from  the  back  part 
of  the  transverse  and  articular  processes  by  flat,  tendinous  slips, 
pass  upward  &i|d  inward,  and  are  inserted  tfeshy  into  the  spinous 
process  of  each  vertebra  above.  In  the  thoracic  region,  they  arise 
by  long  slender  tendons  from  the  transverse  processes  of  the  lower 
dorsal  vertebrse,  ascend  obliquely,  and  are  inserted  in  the  same 
manner  into  the  superior  dorsal  spines.  In  the  neck,  the  muscle  is 
very  large,  and  fills  up  nearly  the  whole  of  the  groove  by  the  side 
of  the  spinous  processes ;  the  fibscicles,  which  are  very  numerous, 
and  placed  one  above  another,  aride  from  the  transverse  processes 
of  the  five  or  six  superior  dorsal  and  the  oblique  processes  of  the 
four  or  five  lower  cervical' vertebrse,  and  are  inserted  into  the  spinous 
processes  of  all  the  cervical  vertebrae  as  hi^  as  the  secoad^ 

Use. — To  support  each  vertebra  in  its  place,  to  bend  the  spine  to 
one  side,  and  to  rotate  in  an  opposite  direction.  When  the  muscles 
of  both  sides  act,  the  spine  is  bent  directly  backward. 

The  INTERSPINAL  MU60LB8  are  situated,  as  their  name  implies, 


between  the  BpinoOfl  ^processes,  and  vary  in  aiie  in  the  different 
regions,  according  to  the  space  between  these  prooosses.     Thej 
are  most  distinct  in  the  oerrioal  regioa,  where  the;  may  be  seen  to 
consist  of  two  lateral  bundles  between  each  two  vertebne. 
UsB. — To  assist  in  bending  the  spine  backward. 

The  BcrBA'BPUiAL  HDBCLBS  are  small,  and  often  with  diffiooltj 
distingaished  as  separate  mnscles.  They  extend  from  the  summit 
of  each  epioons  process  to  the  first,  second,  or  third  above. 

The  nrriRTKAHSVERBi  hqsclbs  are  small  fleshy  bnndles,  extend' 
ing  between  the  transverse  process  t^  the  adjacent  vertebra. 

CsB. — To  bwd  the  spine  in  a  lateral  direction. 

The  THANSTBKSo-cosTAL  MUSCLES  {levott^m  cottarum)  are  a  very 
beaatifol  set  of  tittle  fan-shaped  mnscles,  twelve  upon  eaeh  side.  TheT 
originate  from  the  sumoiita  of  the 
trmnsverse  processes  of  the  dorsal  Fig.  283. 

vertebrte,  and  are  inserted  into 
the  rough  surface  of  the  rib  below, 
between  its  tsbercle  and  angle. 

The  TWO   PO8TBBI0E  BTBAIOHT 

MVtu^as  OF  TBS  HEAD  {recti  eapi- 
tit  pottici  VMJor  and  minor.  Fig. 
288),  are  situated  beneath  the  com- 
plexns,  and  surrounded  by  a  con- 
siderable quantity  of  areolar  tis- 
eoe.  The  larger  (2,  2)  one  arises 
from  the  spinous  process  of  the 
axis,   and   is    inserted   into   the      ).  Bd»n  p<-*w««  nwitbt  ■»*.  of  a- h»i 

.     ,  ,  .  3.  Uri*  do.    3.  IdIMv  oU^M  bhucK  of  Ih* 

outer  part  of  the  rough  surface     ha«i.  l  sapmar  do.  s.  lomiiinii'uaKiK 
between  the  curved  lines  of  the 

occiput.  The  ttnaUer  (1,  1)  arises  from  the  tnberele  npon  the  ^mm- 
tertor  arch  of  the  atlas,  and  is  inserted  upon  the  inner  side  of  the 
preceding.     The  larger  muscle  is  not  straight,  but  oblique. 

Use. — To  throw  the  head  backward,  and,  when  only  the  larger 
mnsole  of  one  side  acts,  to  rotate  the  head  in  the  corresponding 
direction. 

The  TWO  OBLIQUE  MUSCLES  OF  THE  HEAn  (obliquu*  capitu,  nperior 
and  inferior.  Fig.  288)  are  situated  beneath  and  external  to  the 
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precedbg.  The  ^Uferbr  or  atlanto-oeeipitdl  (4),  the  smaller  of  the 
two,  arises  from  the  transTorse  process  of  the  atlas,'  ascends  inirard 
and  backward,  and  is  inserted  into  the  occipital  bone  jnst  behind 
the  mastoid  process.  The  inferior  or  atlafiUhoxoid  (8)  is  larger  than 
the  preceding,  and  of  a  ronnded  form.  •  It  arises  from  the  spinous 
process  of  the  second  Vertebra,  passes  upward,  outward,  and  forward, 
and  is  inserted  into  the  extremity  of  the  transrerse  process  of  the 
atlas. 

Use. — The  superior  inclines  the  head  toward  the  corresponding 
side,  and  throws  it  slightly  backward.  The  inferior  is  the  special 
mtiscle.  by  which  we  are  enabled  to  rotate  the  head  to  one  side  or 
the  other  without  turning  the  whole  trunk ;  it  acts  from  the  axis 
upon  the  atlas,  which  latter  always  carries  the  head  with  it  in  rota- 
tion. / 

^The  vessels  and  nerves  met  with  in  dissecting  the  back,  are  gene-' 
rally  very  small,  and  an  account  of  their  distribution  does  not, 
therefore,  come  within  the  scope  of  an  elementary  work. 


.  mB  SPINAL  CORD. 

The  spinal  'cord  is  the  long,  narrow,  cylindrical  part  of  the  cere* 
bro-spinal  axis  that  occupies  the  spinal  or  yertebral  canal.  Unlike 
the  brain,' it  does  flot  correspond  in  ^ize  to  the  cavity  which  contuns 
it,  but  is  separated  from  the  walls  of  the  canal  by  a  considerable 
interval  oc^pied  by  the  membranes,  spinal  fluid,  and  a  quantity  of 
areolar  and  adipose  tissue.  The  membranes  will  first  engage  atten- 
tion. .      ' 

DiSSEonoN.-r— The  spinal  canal  may  be  opened  either  in  front  or  bebind, 
but  the  latter  situation  is  most  convenient.  Dissect  the  muscles  idean  firom 
the  long  gutter  upon  each  side  of  the  spine,  and  with  a  small  saw  proceed 
to  divide  the  laminae  of  each  vertebra  as  near  the  articulating  process  as  pos- 
sible, taking  ci^re  that  the  point  of  the  saw  does  not  injure  tne  cord  or  its 
membranes.  This  division  should  be  carried  from  the  sacrum  to  the  occiput, 
and  the  long  narrow  section,  composed  of  the  spinous  processes  and  laminas, 
carefully  removed. 

The  spinal  cord  is  covered^ty  continuations  of  the  membranes 
that  surround  the  brain,  having  the  same  general  arrangement. 

The  Duba  Matbr. — The. spinal  portion  of  the  dura  mater  extends 
from  the  occipito-spinal  foramen  to  the  termination  of  the  sacral 
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canal.  It  corresponds  very  nearly,  both  in  shape  and  size,  to  the 
vertebral  canal,  and  opposite  the  intervertebral  foramina  sends  off 
tubular  prolongations  upon  the  nerves  which  leave  the  canal  at  these 
points.  Its  external  surface  is  firmly  connected  to  the  margin  of 
the  large  opening  in  the  odcipital  bone,  but  in  the  rest  of  its  extent 
is  separated  from  the  body  walls  by  a  venous  plexus,  and  a  variable 
quantity  of  soft,  reddish,  adipose  tissue.  Its  internal  surface  is 
smooth,  and  glbtening,  being  lined  by  the  parietal  portion  of  the 
arachnoid. 

Thb  Abachnoid. — The  spinal,  like  the.  cranial  portion  of  the 
arachnoid  membrane,  consists  of  a  parietal  and  visceral  layer,  which 
together  form  but  one  sac. 

The  parietal  layer  lines  the  inner  surface  of  the  dura  mater,  from 
which  it  cannot  ordinarily  be.  dissected,  except  in  small  scraps.  It 
is  prolonged  for  a  short  distance  into  the  tubular  sheaths  of  the 
nerves,  given  off  by  the  dura  mater,  and  is  there  continuous  with 
the  visceral  layer,  which  covers  the  spinal  portion  of  these  nerves. 

The  visceral  layer  covers  the  surface  of  the  cord,  but  is  loosely 
attached  to  itj  a  considerable  space  (iulharaehnoid  space)  occupied 
by  loose  areolar  tissue  and  a.  quantity  of  serous  fluid  intervening. 
It  also  covers  the  roots  of  the  nerves  as  far  as  the  intervertebral 
foramina,  where  it  is  reflected  off,  to  become  continuous  with  the 
parietal  layer  lining  the  tubular  prolongations  of  the  dura  mater. 

The  cavity  of  the  arachnoid  sac  in  the  spinal  canal  is  a  continua- 
tion ef  the  same  in  the  cranium ;  its  opposite  walls  are  always  in 
contact,  and  kept  moist  by  a  serous  exhalation  that  bedews  the  Bur« 
faces  and  prevents  injurious  friction  in  the  movements  of  the  spinal 
column. 

The  sub-arachnoid  space  (the  interval  between  the  visceral  layer 
of  the  arachnoid  membrane  and  the  cord)  is  continuous  above  with 
the  same  space  upon  the  brain,  upon  whose  base,  it  will  be  recollected, 
that  this  interval  is  of  considerable  size.  It  is  occupied,  as  abdve 
mentioned,  by  loose  areolar  tissue,  and  by  a  certain  amount  of  serous 
fluid,  in  which  the  cord  may  be  said  to  be  suspended.  The  quantity 
of  this  fluid,  as  ascertained  by  Contumnius,  varies  from  four  to  five 
ounces,  and  its  use  seems  to  be  to  protect  the  cord  in  the  different 
movements  of  the  vertebral  column.  When  suddenly  drawn  off  from 
a  dog,  the  animal  is  said  to  drop  instantly  upon  the  ground,  and  to 
remain  in  an  apparently  lifeless  condition  until  sufficient  time  elapses 
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"^for  its  reaccuraulation,  when  he  gets^up  and  walks  oS^  as  thongh 
nothing  had  happened.* 

Thg  Pia  Mater. — The  spinal,  unlike  the  cntnial  porti6n  of  the 
pia  mater,  i»  a  dense,  strong,  fibrous  membrane,  which  sorronnds 
the  cord,  ao  closely  that,  when  an  incision  is  made  into  it,  the  sab- 
stance  of  the  cord  protrudes  .beyond  the  cut  surface.  It  is  fre- 
quently called  the  nettrUemma  of  the  cord.  Its  I'ough  filamentous 
exterior  connects  it  to  the  visceral  layer  of  the  arachnoid  by  means 
of  the  sub-arachnoid  areolar  tissue,  and  gives  ofi*  several  thin,  tri- 
angular, tooth-like  processes  {dentcUe  ligamenti)^  which  pass  trans- 
vek^sely  outward,  to  be  attached  to  the  dura  mater  in  the  intervals 

■ 

between  the  tubular  prolongations  of  this  membrane. ,  The  number 
of  these  processes  is  about  twenty  on  each  side,  and  their  use  is 
to  fix  the  cord  in  the  centre  of  the  canal.  Belonging  properly  to 
this  same  series  of  processes  is  the  small  rounded  fibrous  filament, 
that  descends  the  canal  from  the  extremity  of  the  cord  to  be  attached 
to  the  posterior  surface  of  the  coccyx. 

The  SPINAL  GORD  is  from,  fifteen  to  eighteen  inches  in  length,  and 
extends  from  the  lower  termination  of  the  oblong  medulla  at  the 
occipitQ-spinal  foramen  to  about  opposite  the  junction  of  the  first 
and  second  lumbar  vertebrae,  where  it  ends  in  i^  blunt  conical  point. 
It  is  cylindrical  in  shape,  and  flattened  in  ^n  antero-posterior  direcr 
tion.  It  is  not,  however,  of  the  same  size  throughout,  bat  presents 
two  slight  enlargements,  one  in  the  lower  part  of  the  ceriical,  and 
the  other  in  the  lower  part  of  the  dorsal  region;  below  the  latter,  it 
gradually  narrows  to  its  termination.  The  fcNrmer  of  these  swellings 
corresponds  to  the  origin  of  the  nerves  of  the  superior  extremity, 
and  the  latter  to  those  of  the  inferior.  The  space  between  the  cord 
and  the  walls  of  the  spinal  canal  is  occupied  by  the  structures  pre- 
viously mentioned,  and  by  the  origins  of  the  nevves ;  the  canal  below 
the  termination  of  the  cord  is  filled  by  the  large  lash  of  nerves 
called  the  mareB  tail  \cauda  equina)^  composed  of  the  sacral  and 
lower  lumbar  nerves  on  their  way  to  the  foramina  through  which 
they  leave  the  canal.f 

*  Cruveilhier. 

t  In  early  foetal  life,  thd  Bpinal  oord  occupies  the  whole  length  of  the  canal, 
but  the  latter  becoming  more  rapidly  developed  than  the  former,  the  sacral 
and  lower  lumbar  nerves  become  correspondingly  elongated  from  thftir  origin 
to  the  foramina  by  which  they  emerge  from  the  canal. 
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When  freed  of  its  oorerings  and  the  nnmerooa  veasela  that  ramify 
upon  its  SDrface,  the  spinal  cord  will  be  seen  to  present  two  well- 
marked  loDgitodinal  fissures,  colled,  from-  their  sitnation,  the  anterior 
mad  posterior  nudhmfitturet.  They  extend  the  whole  length  of  the 
organ,  penetrate  its  sabstance  a  little  way,  and  divide  it  into  two 
lateral  halves  or  columns.  s, 

The  anterior  median  fitture;  more  apparent  than  the  posterior^ 
penetrates  ahont  one-third  the  thiokness  of  the  cord,  and  is  occupied 
by  a  prolongation  of  the  pia  mater ;  at  its  bottom,  the  two  lateral 
halves  of  the  cord  are  continnons  by  means  of  a  thin  layer  of  medol- 
lary  snbstaDGe  called  the  anterior  eommiMture.  Tht  poiterior  median 
jSfflire,  alriiongh  not  so  plainly  seen  as  the  anterior,  is  deeper ;  it  is 
oooiqried  by  a  prolongation  of  the  dora  mater,  and  its  bottom  is 
formed  by  the  gray  substanae  of  the-  cord,  or,  according  to  some 
observers,  by  an  exceedingly  thin  layer  of  white  sabstance  called  the 
posterior  commissure. 

Besides  the  anterior  and  posterior  median 
fisnires,  the  spinal  cord  is  sud  to  present  two 
other  longitudinal  fissures  upon  the  surface  of 
each  lateral  half,  corresponding  to  the  anterior 
and  pOBteoor  origins  c^  the  spinal  nerves. 
But  of  these,  only  the  posterior  is  clearly  de- 
monstrable ;  it  penetrates  only  to  a  very  slight 
depth,  and  divides  the  lateral  halves  of  the 
organ  very  unequally,  the  anterior  division 
being  much  the  larger.  In  the  absence  of 
more  positive  proof  than  at  present  exists,  an 
antero-lateral  fissure  corresponding  to  the  at- 
taohment'of  the  anterior  roots  of  the  spinal 
nerves  most  be  denied. 

Structcbe. — The  spinal  cord  consists  of 
gray  and  white  nervous  substance,  the  latter 
inclosing  the  former. 

The  ffrai/  matter  of  the  cord  forms  a  single  Z^.  "^^  "i^iH^Jt^^ 
column,  occupying  the  centre  or  axis  of  the    *p«'«rt«.»nde.Ai>t«tw»"" 

.  1  1  1  -r  ^  f™T  nmUtr.    t-  Qnj  cam. 

organ  from  one  end  to  the  other.    Its  arrange-  ainn.  a  •  c.  Aatarto  wut* 

ment,  which  is  very  peculiar  and  interesting,  "*■"»"■  "*■  uimi ooiumn.. 

and  its  relative  proportion  at  difierent  points,  tt^L  ?»(«*»  cdIdoiw.  r.An- 

may  be  ascertained  by  making  a  series  of  ^1^^***"*'°"**'*'' 
transverse   sections   upon   a  perfectly  fresh 

spemmen.     The  cut  surfaces  thus  made  will  be  found  to  present 
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two  lateral  crescentic  forms  of  gray  neorine^  whose  convexities  pre- 
sent toward  each  other^  and  are  continuous  across  the  middle  line. 
The  anterior  extremity  or  horn  of  each  of  these  crescents  is  thick 
and  rounded,  and  directed  toward  the  line  formfid  by  the  origins 
of  the  anterior  roots  of  the  spinal  nerreS,  hut  dpes  not  quite  reach 
the  surface  of  the  cord.  The  posterior  horns  are  long  and  slender, 
proceed  backward  and  outward,  and  terminate  in  ^  slight  enlarge- 
ment at  the  bottom  of  the  lateral  fissures  corresponding  to  the 
origins  6f  the  posterior  roots  of  the  nerves.  The  transverse  mass 
of  gray  matter  which  connects  the  convexities  of  the  cretoents  is 
called  the  gray  commissure.  It  is  concealed  from  view  at  the  bot- 
tom of  the  anterior  median  fissure  by  a  layer  of  medullary  substance 
called  the  anterior  commissure,  and  at  the  bottom  of  the  posterm 
fissure  by  a  still  more  delicate  layer  called  the  posterior  comnussure. 
The  existence. of  the  latter,  however,  is  somewhat  doubtful. 

The  relative  proportion  of  the  gray  neurine  of  the  cord  to  the 
white  substance  by  which  it  is  surrounded,  is  said  to  be  as  one  to 
eight,  but  it  varies  S9mewhat  at  different  points,  being  greatest  in  the 
lower  part  of  the  dorsal  and  lumbar  regions^  and  least  in  the  middle 
and  upper  part  of  the  dorsal.  At  the  extremity,  of  the  cord,  this 
double  concentric  arrangement  is  entirely  lost,  and  the  gray  matter 
is  collected  into  a  central  mass  with  indented  edges. 

In  the  spinal  cord  of  fishe^,  reptiles,  and  birds,  a  small  central 
canal  traverses  the  whole  length  of  the  organ,  and  coinmunicates 
above  with  the  fourth  ventricle  of  the  brain.  In.  the  human  em- 
bryo, a  similar  canal  is  also  said  to  exist,  but  it  is  obliterated  shortly 
before  or  immediately  after  birth. 

The  medullary  or  white  substance  of  the  spinal  cord  ia  situated 
exterior  to  the  gray  neurine,  and  consists  of  longitudinal  fibres  con- 
tinuous, on  the  one  hanc|,  with  the  spinal  nerves,  and  on  the  other, 

Fig.  286. 


m 


a.  Section  of  the  spinal  oord  opposite  the  fourth  oenical  Tertebn.    b.  Secfclofi  of  the  eord  oppotite  tht 

rierenth  dor  nl  Tertebra. 

v 

with  the  medullary  substance  of  the  brain.     The  existence  and  dis- 
position of  these  fibres  may  be  demonstrated  by  tearing  a  cord  that 
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has  been  hardened  in  alcohol,  or  by  placing  a  perfectly  freah  speci- 
men nnder  a  small  stream  of  water  directed  upon  it  from  a  consi- 
derable height.  In  this  manner,  the  bundles  of  fibres  may  be  readily 
separated.  It  will  theji  be*  found  that  the  lateral  columns  inter- 
change fibres  only  in  the  oblong  medulla,  the  so-called  anterior  and 
posterior  white  commissures  of  the  cord  not  forming  true  decussa- 
tions, as  their  names  would  seem  to  indicate. 

By  means  of  the  posterior  horns  of  the  gray  neurine  and  the  fis- 
sure corresponding  to  the  attachment  of  the  posterior  roots  of  the 
spinal  nerres,  each  lateral  column  of  white  substance  is  dirided 
into  two  unequal  parts  called  the  antero-lateral  and  postero-lateral 
columns.  The  postero-lateral  columns  ai^  small  and  wedge-shaped. 
They  are  separated  from  each  other  by  the  posterior  median  fissure, 
and  from  the  anterior,  by  the  lateral  fissure  and  posterior  horns  of 
the  gray  neurine.  The  antero-lateral  columns  are  much  larger  than 
the  posterior,  and  imperfectly  divided  by  the  anterior  horns  of  the 
gray  neurine.  The  posterior  division^  included  between  the  two 
horns,  is  called  by  some  anatomists  the  middle  column,  to  distinguish 
it  from  the  anterior,  which  is  situated  between  the  anterior  horn*  and 
the  anterior  median  fissure. 

The  white  nerve-fibres,  of  which  the  anterior,  middle,  and  poste- 
rior columns  of  the  spinal  eord  are  composed,  are  supposed  to  be 
entirely  independent  of  each  other.  Their  office  is  to  conduct  im- 
pressions from  the  brain  to  the  nerves,  with  which  they  are  in  a 
great  measure  continuous,  and  conversely  from  the  nerves  to  the 
brain.  Other  fibres,  however,  than  those  continued  from  the  nerves 
to  the  brain  have  been  demonstrated  as  passing  from  one  part  of  the 
cord  to  another,  forming  a  connection  between  its  difieirent  parts 
somewhat  analogous  to  the  antero-posterior  fibres  of  the  brain.  It 
is  ncfw  tolerably  well  established  that  some  of  the  fibres  forming  the 
origins  of  the  nerves  do  not  extend  to  the  brain,  but  are  lost  in  the 
gray  neurine  of  the  cord.  Hence  it  is  that  the  cord  possesses  a 
certain  power  independent  of  the  brain,  as  exhibited  by  the  move- 
ments of  decapitated  animals  upon  the.application  of  irritants  to  the 
surface. 


ORIGIN  OF  THB  SPINAL  NBRVES. 


The  spinal  nerves  form  thijrty-one  separate  and  distinct  pairs, 
which,  with  one  or  two  exceptions,  leave  the  canal  at  the  interver- 


636  .DIBSBOTIOHS. 

tebral  and  sacral  foramina.  They  are  called  after  the  diviaions  of 
the  spinal  column,  cervical,  dorsal,  lambar,  &c ;  the  ceryical  group 
comprising  eight  pairs,  the  dorsal  twelve,  the  lambar  five,  the  aacral 
five,  and  the  coccygeal  one.  The  first  two  cervical  nerves  do  not 
pass  through  the  intervertebral  foramina,  but  over  the  lamin»  of  the 
corresponding  vertebNB.  The  coccygeal  nerve  emerges  at  the  ter- 
mination of  the  sacral  canal. 

Each  spinal  nerve  originates  from  the  side  of  the  cord  by  two  dis- 
tinct parts  or  roots,  called  from  their  relative  position  the  anterior 
and  posterior  roots;  of  these,  the  former  is  entirely  motor  and  the 
latter  sensory  in  its  function.  The  anterior  or  motor  root  is  the 
smaller,  and  takes  its  origin  opposite  the  anterior  horn  of  the  gray 
neurine,  whence  it  passes  outward  to  the  corresponding  interverte- 
bral foramen. '  The  posterior  or  sensory  root  originates  from  the 
sides  of  the  lateral  fissure  opposite  the  posterior  horn  of  the  gray 
crescent,  and  passes  outward  in  the  same  manner  to  the  interver- 
tebral foramen.  The  two  roots,  therefore,  converge  from  their 
origin,  perforate  the  dura  mater  together,  and,  having  traversed  the 
same  intervertebral  foramen,  unite  t6  form  a  single  cord,  which  is 
consequently  compound  in  its  structure.  Besides  its  greater  size, 
the  sensory  root  presents  an  oval  enlargement  or  ganglion,  which 
occupies  the  intervertebral  foramen,  immedjiately  beyond  which  the 
union  of  the  two  roots  occurs.  The  motor  root,  although  lying  in 
immediate  contact  with  the  anterior  surface  of  the  ganglion,  has  no 
communication  with  it. 

The  spinal  cord  being  considerably  shorter  than  the  spinal  canal, 
the  origins  of  the  nerves  are  necessarily  closer  than  the  interverte- 
bral foramina,  so  that  the  length  and  obliquity  of  the  roots  gradu- 
ally increase  from  above  downward,  and,  in  the  lower  dorsal  and 
lumbar  regions,  become  so  crowded  together  as  to  entirely  conceal 
the  cord  from  view.  The  lower  lumbar,  sacral,  and  coccygeal  nerves 
are  the  longest  of  the  series.  They  descend  almost  vertically  from 
their  origin  to  their  exit,  and  form  the  large  lash  called  the  mare's 
tail  {cauda  equina).  Notwithstanding  the  great  length  of  these 
nerves  within  the  spinal  canal,  their  anterior  and  posterior  roots  do 
not  unite  until  they  reach  their  respective  foramina  within  which 
the  sensory  roots  form  their  ganglia.  The  last  or  coccygeal  nerve 
is  an  exception ;  its  ganglion  occuTii  within  the  sacral  canal,  and  its 
two  roots  unite  before  their  exit. 

The  compound  nerves,  formed  by  the  union  of  the  motor  and  sen- 
sory roots  of  the  spinal  nerves,  having  passed  the  intervertebral 
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foramina^  divide  immediately  into  an  anterior  and  a  posterior  set  of 
branches.  The  posterior  divisions  are  generally  very  small,  and  are 
intended  for  the  skin  and  muscles  sitnated  along  the  posterior  aspect 
of  the  spinal  colamn.  The  first  and  second  cervical  nerves  are 
exceptions,  their  posterior  branches  being  much  the  larger.  The 
anterior  divisions  are  distributed  to  the  numerous  parts  situated  in 
front  of  the  vertebraT  column,  including  the  superior  and  inferior 
extremities.  They  are,  with  the  exceptions  just  mentioned,  much 
larger  than  the  posterior,  and  communicate  at  their  exit  with  the 
sympathetic  nerve,  as  represented  in  Fig.  26w 


THE  SUPERIOR  EXTREMITY. 


Thb  superior  extremity  is  connected  to  the  trank  by  the  steroo- 
clavicular  articulation  and  by  nine  separate  muscles,  of  which  two 
are  inserted  into  the  dayicle,  namely,  the  stemo-cleido-mastoid  and 
subclavian;  two  into  the  humerus,  the  great  pectoral  and  latissimufl; 
four  into  the  scapula,  the  eleVator  of  the  scapula,  rhomboid,  omo- 
hyoid, and  great  serrate;  and  one. into  both  scapula  and  clavicle, 
the  trapezius.  These  having  been  already  studied,  the  student  may 
detach  one  limb  at  the  stemo-clavicular  articulation,  and  proceed  to 
dissect  its  muscles,  leaving  the  other  connected  with  the  trunk  for 
the  special  study  of  the  vessels  and  nerves. 


MUSCLES  OF  THE  8UPERI0B  EXTREMITT. 

The  .muscles  of  the  superior  extremity,  excluding  the  nine  which 
act  upon  it  from  the  trunk,  are  fifty  in  number,  and  may  be  classi- 
fied as  follows : — * 

I.  REGION  OF  THE  SHOULDER. 

One  Class — {Movers  of  the  Arm.    Six  Muscles,) 

Deltoid. 
Supra<8piiiou8. 
Infra-spinous. 
Small  Teres. 
Large  Teres. 
Subsoapalar. 

The  action  of  these  muscles  is  so  complicated  as  to  forbid  their  arrangement 
into  groups. 


Afler  Professor  Palmer,  of  the  Uniyersitj  of  LotiisTille. 
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II.  REGION  OF  THE  ARM. 

Two  Classes. 
First  Class — {Movers  of  the  Arm.)     One  Musde,  Coraoo-brichial. 

SicoHD  Class — {Movers  of  the  Forearm.) 
Two  Qsoups. 

1.  Flexors j^  ^^^^^    ^      ,.  , 

1 2.  Antenor  Braohial. 

%Exim$i,r* U.  Trieep.. 

(2.  Anooneus. 

III.  REGION  OF  THE  FOREARM. 

Thrix  Classes. 

First  Class — {Movers  of  the  Forearm,) 
Two  Groups. 

LPranaiar*     ....     1 1-  Round  pronator. 

C  2.  Square  pronator. 

2.Supin<Uar»    ....     1 1- I*ng  radial  supinator. 

C  2.  Short  radial  supinator. 


Second  Class — {Movers  of  the  Hand.) 
Two  Groups. 

{ I.  Radio-carpal  flexor. 

1.  Flexors  .    .     •<  2.  Ulno^arpal  flexor. 

13.  Middle  carpal  flexor  {Palmaris  longus). 
i  I.  Long  radio-carpal  extensor. 

2.  Extensors    .     -I  2.  Short  radio-carpal  extensor. 

(.  3.  Ulno-carpal  extensor. 


Third  CLASS-^{Movers' of  the  Fingers,) 

Two  Subclasses. 

First  Subclass — {Movers  ofcM  the  Fingers.) 

Two  Groups. 

1    Flexors  I  ^'  Superficial  flexor  of  the  fingers. 

(2.  Deep  flexor  df  the  fingers. 
2.  Extensor I.  Common  extensor  of  the  fii\gers. 

Second  Subclass — {Movers  €f  Individual  Fingers.) 

Two  Groups. 

1.  Flexor   .    .    .    1.  Long  flexor  of  the  thumb. 

1.  Extensor  of  the  metacarpal  bone  of  the  thumb. 

2.  Extensor  of  the  first  bone  of  the  thumb. 

2.  Extensors  .    .  <   3.  Extensor  of  the  second  bone  of  the  thumb. 

4.  Extensor  of  the  index  finger. 

^  5.  Extensor  of  the  little  finger. 


THE  SUPERIOR  EXTREMITY 


The  superior  extremity  is  connected  to  the  trunk  by  the  stemo- 
clavicular  articulation  and  by  nine  separate  muscles,  of  which  two 
are  inserted  into  the  clavicle,  namely,  the  stemo-cleido-mastoid  and 
subclavian;  two  into  the  humerus,  the  great  pectoral  and  latissimos; 
four  into  the  scapula,  the  eleVator  of  the  scapula,  rhomboid,  omo- 
hyoid, and  great  serrate;  and  one  into  both  scapula  and  clavicle, 
the  trapezius.  These  having  been  already  studied,  the  student  may 
detach  one  limb  at  the  sterno-clavicular  articulation,  and  proceed  to 
dissect  its  muscles,  leaving  the  other  connected  with  the  trunk  for 
the  special  study  of  the  vessels  and  nerves. 


MUSCLES  OF  THE  SUPERIOB  EXTREMITT, 

The  muscles  of  the  superior  extremity,  excluding  the  nine  which 
act  upon  it  from  the  trunk,  are  fifty  in  number,  and  may  be  classi- 
fied as  follows : — * 

I.  REGION  OF  THE  SHOULDER. 

One  Class — {Movers  of  the  Arm,    Six  Muscles,) 

Deltoid. 
Supra^spinous. 
Infra-spiDOus. 
Small  Teres. 
Large  Teres. 
Subscapular. 

The  action  of  these  muscles  is  so  complicated  as  to  forbid  their  arrangement 
into  groups. 

*  Ailer  Professor  Palmer,  of  the  University  of  Louisville. 
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II.  REGION  OF  THE  ARM. 

Two  CLAsns. 
FiBST  Class — (Movers  of  the  Arm.)     One  Muede,  Coraoo-brdchial. 

Skcoud  Class — {Movers  ofihe  Forearm,) 
Two  Groups. 

LFUxar* |^^•••P^    „     ,.  , 

1 2.  Antonor  Brachial. 

2.  Extmtor* \l'  ^"**P»- 

(2.  Anooneas. 

III.  REGION  OF  THE  FOREARM. 

Thris  Classes. 
First  Class — (Movers  ofihe  Forearm.) 

■ 

Tiro  Groups. 

I.  Pronator*     ....     1 1-  Round  pronator. 

( 2.  Sqaare  pronator. 


2.  Supinator*    ....     H- I^^g  n««»l  "pinator. 


Sqaare  pronator. 
Long  radial  sapii 
Short  radial  supinator. 


Second  Class — (Movers  of  the  Hand.) 
Two  Groups. 

i  1.  Radio-carpal  flexor. 

1.  Flexors  .    .     •<  2.  Ulno-oarpal  flexor. 

13.  Middle  carpal  flexor  (Palmaris  longus). 
1 1.  Long  radio-carpal  extensor. 

2.  Extensors    .     •<  2.  Short  radio-carpal  extensor. 

1 3.  Ulno-carpal  extensor. 

Th  ird  Class— ( Movers  of  the  Fingers. ) 

Two  Subclasses. 

First  Subclass — (Movers  ofdU  the  Fingers.) 

Two  Groups. 

1    Flexors  I  ^'  Superficial  flexor  of  the  fingers. 

1 2.  Deep  flexor  df  the  fingers. 
2.  Extensor 1.  Common  extensor  of  the  fingers. 

Seconh  Subclass— (Jfonerf  of  Individual  Fingers.) 

Two  Groups. 

\.  Flexor   .    .    .    1.  Long  flexor  of  the  thumb. 

1.  Extensor  of  the  metacarpal  bone  of  the  thamb. 

2.  Extensor  of  the  first  bone  of  the  thamb. 
2.  Extensors  .    .  •!  3.  Extensor  of  the  second  bone  of  the  thumb. 

4.  Extensor  of  the  index  finger. 

5.  Extensor  of  the  little  finger. 
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IV.  REGION  OP  THB  HAND. 

First  Class. 
Two  Oioups. 
First  Group 1.  Short  Palmar. 

c        ^  n-^.,«  J  The  four  Lambrioals. 

Sjecond  Group     •    .    •     i  -.  »  , 

( The  seven  Interosseals. 

SicoND  Class. 
Thrkb  Groups. 

r  1.  Abductor  of  the  thumb. 

2.  Opponens  of  the  thumb. 

3.  Short  flexor  of  the  thumb. 
_  4.  Adductor  of  the  thumb. 

Second  Group.    .....     1.  Abductor  of  the  index  finger. 

r  1.  Abductor  of  the  little  finger. 
Third  Group   ....      i  2.  Short  flexor  of  the  little  finger. 

I  3.  Adductor  of  the  little  finger. 


First  Group 


MUSCLBS  OF  THE  SHOULBBB. 

Dissection. — ^The  upper  extremity  having  been  detached  from  the  trunk 
as  directed,  place  a  block  beneath  the  arm  near  the  axilla,  so  as  to  put  the 
deltoid  muscle  on  the  stretch,  and  make  an  incision  from  the  cut  edge  of 
the  skin  near  the  acromion  down  to  the  anterior  aspect  of  the  arm,  as  far  as 
its  middle.  Next,  dissect  back  the  two  flaps  of  skin  and  areolar  tissue  in 
the  direction  of  the  muscular  fibres,  and  out  them  off. 

The  DELTOID  MUSCLE  (Fig.  232,  5y  and  Fig.  234}  b  large,  thick, 
and  triangular,  convex  upon  its  cutaneous  surface,  and  concaye 
underneath,  and  situated  immediately  below  the  top  of  the  shoulder 
and  directly  over  the  scapulo-humeral  articulation.  It  arises  by 
tendinous  and  fleshy  fibres  from  the  anterior  bdrder  of  the  outer 
third  of  the  clavicle,  the  outer  border  of  the  acromion,  the  lower 
edge  of  the  spine  of  the  scapula,  and  the  aponeurosis  covering  the 
infra-spinate  muscle,  and  is  inserted  by  short,  strong,  tendinous 
bundles  into  the  whole  of  the  rough  Y-shaped  eminence  upon  the 
outer  anterior  surface  of  the  humerus  just  above  its  middle.  The 
fibres  from  the  acromion  pass  outward,  and  then  vertically  down- 
ward ;  those  from  the  clavicle,  downward  and  backward ;  and  thoee 
from  the  spine  of  the  scapula  downward  and  forward.  The  muscle, 
from  the  large  size  of  its  fleshy  bundles,  has  a  remarkably  coarse 
appearance,  not  unlike  that  of  the  great  gluteal;  and  when  cut  into 
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Fig.  28G. 


•ftait  of  HiQ  ■empnlft. 


will  -be  found  to  contain  nnmerona  vertical  and  oblique  tendinous 
bands,  from  which  many  accessory  fleshy  fibres  take  their  origin. 

Use. — The  principal  action  of  the 
deltoid  is  to  elevate  the  arm,  in  which 
it  is  very  slightly  assisted  by  the  supnt- 
spinate  muscle.  The  anterior  and  pos- 
terior fibres  may  also  carry  the  limb 
alternately  backward  and  forward. 
When  the  arm  is  in  a  vertical  position, 
the  muscle,  continuing  to  act,  presses 
the  head  of  the  humerus  downward, 
and  thus  favors  its  dislocation  into  the 
axilla. 

Relations. — The  origin  of  the  del- 
toid corresponds  to,  or  more  properly, 
is  directly  opposite  the  insertion  of  the 
trapezius.  Its  insertion  occupies  an 
angular  interval  in  the  upper  extremity 
of  the  anterior  brachial  muscle.  Its 
outer  or  convex  surface  is  covered  by 
the  integument  and  a  thin  fascis,  and 

overlapped  above  by  the  origin  of  the  platyama.  Its  under  surface 
is  in  relation  with  the  tendon  of  the  great  pectoral  mvecle,  the  upper 
portion  of  the  huQ)eru8,^be  capsular  ligament  of  the  shoulder-joint 
(»  ^novial  bursa  intervening),  the  acromion  process,  the  insertion  of 
the  small  pectoral,  the  Itigins  of  the  coraco-braohial  and  biceps,  and 
the  insertions  of  the  subscapular,  supra-spinous,  infra-spinous,  and 
small  teres  muscles.  Its  anterior  border  is  in  contact  with  the 
biceps  and  the  outer  border  of  the  great  pectoral,  but  is  separated 
from  the  latter  near  the  clavicle  by  a  small  triangular  interval, 
below  which,  and  occapying  the  groove  between  the  two  muscles, 
the  cephalic  vein  may  be  seen.  Its  posterior  border  is  connected  to 
the  triceps  and  greater  teres  muscles  by  a  strong  aponeurosis. 

Dissection.— Cut  the  deltoid  from  its  origin  and  turn  it  down,  and 
dissect  the  areolar  tissne  and  fuoia  from  the  surfiice  of  the  mnBoles  upon 
the  back  of  the  scapnla. 

The  tupra-tpinout/iiKia  is  &atTonf(  fibrous  mem  bran  e  stretched  acmss  the 
foaoa  of  Uie  same  name,  and  oonnccted  by  its  under  surface  to  the  supra- 
spinous mnsole. 

The  {ji/ra-tpinoui  /atcia  covers  the  mnacles  on  the  back  of  the  scapula 
below  tbo  BDine,  and  ig  closely  connected  to  the  posterior  border  of  the 
deltoid  mosue. 
41 


642  DISSBOTIOVS. 

The  BUPRA-SPINOUS  HUSOLB  (Fig.  237/  1)  oocupiea  the  Bnpri- 
BpinouB  fossa  apon  the  back  of  the  Bc&pnla,  to  which  it  very  nearly 
corresponds  m  shape.  It  arises  from  the  hony  surface  upon  which 
it  rests,  and,  from  the  under  surface  of  the  snprs^pinouB  fascia, 
passes  outward  beaeath  the  acromion,  and  is  inserted  into  the  upper 
surface  of  the  greater  tuberosity  of  the  humerus.  It  is  oovered 
above  by  the  trapesius  muscle  and  coraco-acromial  ligament,  and  ii 
in  relation  behind  with  the  supra-scapular  nerre  and  artery,  and 

Rb.287. 
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the  origin  of  the  omo-hyoid  muscle.  Its  jaost  important  relation, 
however,  is  with  the  shoulder-joint,  to  whose  capsular  ligament  it  is 
so  closely  connected  as  to  render  their  distinction  almost  impossible. 

The  iNFBA-sn^ODs  MUSCLE  (Fig.  237, 2),  flattened  and  triangular, 
arises  from  the  under  surface  of  the  spine  of  the  scapula  and  the 
posterior  two-thirds  of  the  dorsal  surface  of  the  bone  below  the  spine. 
Its  fibres  pass  upward  and  outward,  and  converge  to  a  strong  ten- 
don, which  glides  beneath  the  concave  border  of  the  sptne  of  the 
scapula  below  the  acromion,  becomes  intimately  connected  with  the 
capsular  ligament  of  the  shouldergoint,  and  is  inserted  into  the 
middle  surface  of  the  greater  tuberosity  of  the  hamerua. 

Relations. — It  is  covered  by  the  supra-spinous  fasda,  over- 
lapped above  by  the  deltoid  muscle,  below  by  the  latisaimna,  and 
behind  by  the  trapezius,  and  in  the  small  triangular  space  between 
these  three  muscles,  is  separated  from  the  skin  only  by  the  faeda. 
Its  lower  border  is  in  close  apposition,  through  its  whole  length,  with 
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the  small  teres,  but  is  separated  from  it  by  a  thin  process  of  the 
investing  fascia. 

The  SMALL  TERBS  MUSCLE  {tere9  minary  Fig.  237,  3),  small  and 
round,  as  its  name  indicates,  is  situated  immediately  below  the  preced- 
ing, and  is  in  close  connection  with  it.  It  arises  from  the  ridge  and 
depression  upon  the  anterior  portion  of  the  dorsal  surface  of  the 
scapula,  and  from  the  aponeurotic  septa  separating  it  from  the  large 
teres  and  infra-spinons  muscles  between  which  it  is  placed ;  it  then 
ascends  obliquely  outward  along  the  lower  border  of  the  latter,  and 
is  inserted,  by  a  short  thick  tendon,  into  the  lower  surface  of  the 
greater  tuberosity  of  the  humerus. 

Relations. — It  is  covered  below  by  the  fascia  and  skiu,  over- 
lapped above  by  the  posterior  part  of  the  deltoid,  and  inseparably 
connected  to  the  lower  border  of  the  preceding  muscle ;  its  outer 
border  is  at  first  in  apposition  with  the  large  teres,  but  is  separated 
from  it  above  by  the  long  head  of  the  triceps  extensor  of  the  fore- 
arm. Its  tendon,  like  that  of  the  preceding,  is  intimately  connected 
with  the  capsular  ligament. 

The  LARGE  TERES  MUSCLE  (teres  major.  Fig.  237,  4),  situated 
below  the  preceding,  is  much  larger,  and  of  a  more  flattened  form. 
It  arises  from  the  dorsal  surface  of  the  scapula,  close  to  the  inferior 
angle  of  the  bone,  and,  from  the  intermuscular  aponeurotic  septa, 
ascends  outward  and  forward,  forming  part  of  the  posterior  boundary 
of  the  axilla,  and  is  inserted  by  a  broad,  flat  tendon,  into  the  pos- 
terior border  of  the  bicipital  groove  of  the  humerus,  behind  the 
insertion  of  the  latissimus,  and  extends  a  little  lower  down  upon  the 

arm. 

Relations. — It  is  slightly  overlapped  at  its  origin  by  the  latissi- 
mus muscle,  which  crosses  its  lower  border  obliquely  from  behind, 
and  rises  in  front  of  it  before  reaching  the  humerus;  its  upper 
border  is  at  first  in  relation  with  the  small  teres,  but  is  afterward 
separated  trom  it  by  the  long  head  of  the  triceps,  and  is  in  contact 
with  the  lower  border  of  the  subscapular ;  in  the  interval  between 
the  biceps,  latissimus,  and  small  teres,  the  muscle  is  subcutaneous. 

The  subscapular  muscle  is  fiat  and  triangular,  and  occupies  the 
subscapular  fossa,  from  the  whole  of  whose  surface  it  takes  its  origin. 
Its  fibres,  in  passing  upward,  outward,  and  forward,  converge,  glide 
over  the  smooth  pulley-like  surface  between  the  root  of  the  coracoid 
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process  and  glenoid  cavity,  and  end  in  a  very  thick  short  tendon, 
which  forms  a  part  of  the  capsular  ligament  in  this  situation,  and  if 
inserted  into  the  smaller  tuberosity  of  the  humerus  and  adjacent 
surface  of  the  bone  for  a  short  distance  below. 

Belatioj^s. — The  posterior  surface  of  the  muscle  is  in  contact 
with  the  surface  of  the  bone  from  which  it  originates,  and  the  rami- 
fications of  the  subscapular  artery ;  its  deep  surface  lies  upon  the 
great  serrate  muscle,  with  a  thin  fascia  intervening,  and  is  in  rela* 
tion,  near  its  insertion,  with  the  axillary  vessels  and  nerves;  its 
inferior  border  is  in  contact  with  the  great  teres.  The  tendon  of 
the  muscle  is  separated  from  the  neclv  of  the  scapula  by  a  large 
bursa,  and  beyond  this  point  it  is  continuous  above  and  below  with 
the  capsular  ligament,  and  lined  internally  with  the  synovial  mem- 
brane, which  most  frequently  communicates  with  the  bursa. 

Actions  of  the  Scapular  Muscles. — The  supra-spinous,  infra- 
spinous,  small  teres,  and  subscapular  muscles,  being  inserted  into 
the  humerus  very  close  to  the  shoulder-joint,  which  is  the  fulcrum 
of  a  lever  of  the  third  kind,  cannot  be  of  very  great  service  in  making 
those  powerful  and  extensive  movements  of  which  the  upper  ex- 
tremity is  capable.  Their  function,  however,  is  a  very  important 
one,  and  consists  mainly  in  keeping  the  head  of  the  humerus  in 
place.  This  they  do  by  pressing  it  firmly  upon  all  sides,  and  pre- 
senting a  strong  tendinous  barrier  to  its  displacement  in  almost 
every  direction.  The  infra-spinous  and  small  teres  also  rotate  the 
arm  outward,  whilst  the  subscapular  rotates  it  inward. 

The  large  teres  assists  the  latissimus  in  drawing  the  arm  down- 
ward and  backward,  and  rotating  it  inward.  Acting  from  the  arm, 
as  in  climbing  and  crawling,  it  approximates  the  lower  angle  of  the 
scapula  to  the  humerus,  and  thus  assists  the  great  pectoral  and  latis- 
simus in  drawing  the  body  in  the  direction  of  the  Sxed  point. 


MUSCLES  OF  THE  ARM. 

Dissection  of  the  Anterior  Brachial  Beqion. — ^Extend  the  verticil 
incision  made  in  the  dissection  of  the  shoulder,  down  the  middle  of  the 
anterior  surface  of  the  arm,  about  an  inch  beyond  the  elbow-joint ;  and  here 
intersect  it  by  another  made  transversely  across  the  upper  part  of  the  fore- 
arm. Next  dissect  back  the  skin  and  subcutaneous  areolar  tissue  half  way 
around  the  limb,  so  as  to  expose  the  brachial  fascia  or  aponeuroeis.  When 
the  aponeurosis  has  been  studied,  it  may  be  removed  in  uie  same  manner. 
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The  brachial  fascia^  or  aponeurosiSy  is  analogous  to  the  femoral 
aponeurosis ;  and,  although  very  much  less  thick,  is  sufficiently 
strong  to  prevent  displacement  of  the  muscles  during  their  contrac- 
tion. It  is  connected  above  to  the  clavicle,  acromion,  infra-spinous 
fascia  and  tendons  of  the  latissimus,  great  teres,  and  great  pectoral 
muscles,  and  extends  down  upon  the  arm  to  the  elbow,  where  it  is 
connected  to  the  internal  and  external  condyles  of  the  humerus,  and 
is  continuous  with  the  fascia  of  the  forearm.  It  is  perforated  at 
numerous  points  for  the  passage  of  bloodvessels  and  nerves,  and  is 
in  contact  by  its  superficial  surface  with  the  subcutaneous  areolar 
tissue,  superficial  veins,  and  cutaneous  nerves.  Its  deep  surface  is 
in  contact  with  the  subjacent  muscles,  and  connected  to  the  bone  by 
numerous  processes  or  septa,  the  two  most  remarkable  of  which  are 
attached  along  the  margins  of  the  bicipital  groove  und  the  rough 
lines  leading  to  the  two  condyles  at  the  lower  extremity  of  the  bone ; 
they  separate  the  anterior  from  the  posterior  brachial  region,  and  in 
the  lower  part  of  the  arm  serve  as  points  of  origin  for  muscular  fibres. 
The  space  included  between  these  two  septa  is  occupied  by  the 
biceps  and  anterior  brachial  muscles  and  the  brachial  vessels  and 
nerves,  and  communicates  above  with  the  areolar  tissue  of  the  axilla. 
Upon  the  back  of  the  arm  the  fascia  is  very  thin. 

The  CORACO-BRACHIAL  MUSCLE  (Fig.  238,  10),  long  and  slender, 
arises  by  a  pointed  tendinous  extremity  from  the  summit  of  the 
eoracoid  process  of  the  scapula,  passes  downward  and  a  little  out- 
ward, and  is  inserted  near  the  inner  margin  of  the  humerus,  a  little 
below  its  middle. 

UsB. — To  elevate  and  adduct  the  arm. 

Relations. — The  origin  of  the  muscle  is  between  the  insertion  of 
the  small  pectoral  and  the  short  head  of  the  biceps,  and  is  intimately 
blended  with  the  latter  for  the  distance  of  an  inch  or  more ;  in  fact, 
the  fleshy  fibres  originate  from  the  inner  side  of  the  tendon  of  the 
short  head  of  the  biceps.  Its  insertion  is  blended  with  the  process 
of  the  brachial  fascia  that  is  attached  along  the  inner  border  of  the 
humerus,  and  lies  between  the  anterior  brachial  muscle  and  inner 
border  of  the  triceps.  The  upper  extremity  of  the  muscle  is  covered 
by  the  deltoid,  and  crosses  the  insertion  of  the  subscapular;  its 
outer  border  is  in  contact  at  first  with  the  short  head  of  the  biceps, 
and  lower  down  with  the  fleshy  belly  of  this  muscle,  which  slightly 
overlaps  it  at  its  inferior  extremity.  Its  most  important  relation, 
however,  is  with  the  brachial  vessels  and  nerves  which  lie  along 


646 


DIBSBOTIOITB. 


Fig.  23B. 


the  vbole  length  of  ite  iDner  border.  It  is  the  satellite  moscle 
of  the  brachial  artery  m  the  upper 
half  of  the  arm,  aad  the  guide  to  the 
surgeon  in  searching  for  the  ressd  in 
this  region  for  the  purpose  of  applying  a 
ligatuiw.  The  upper  part  of  the  muscle 
ia  pierced  obliquely  by  the  eztemsl  euta- 
neous  nerve. 

The    BIGBPS    ST.BXOB    HUSCLB    Of    THI 

FORBABH  (Fig.  238, 2),  is  long,  fuiforn, 
and  split  at  its  upper  part  into  two  slipi 
or  beads.  It  is  situated  along  the  whole 
length  of  the  anterior  aspect  of  the  am, 
and  forms  in  the  middle  and  lower  third 
of  this  region  a  large  rounded  fleshy 
mass,  whose  outlines  are  readily  dis- 
tinguished through  the  sktn.  The  niter- 
nal,  or  thort  head,  arises  tendinous  fron 
the  ooracoid  process  of  the  scapula  in 
common  with  the  coraco-brachial  muscle, 
soon  becomes  fleshy,  descends,  inclining 
a  little  outward,  and  a  little  aboTe  the 
middle  of  the  arm,  joins  the  long  head  to 
form  a  large  fl«hy  belly.  The  «*tenuU, 
or  long  head,  arises  by  a  long  narrow 
rounded  tendon  from  the  highest  point  of 
the  circumference  of  the  glenoid  surface 
of  the  scapula,  and  is  blended  her«  with 
the  glenoid  ligament  that  surroonds  the 
outward  through  the  upper  part  of  the 
shoulder-joint,  and,  entering  the  bicipital  groove  upon  the  hnmerai 
between  the  smnller  and  larger  tuberosities,  it  descends  to  join  the 
short  head.  In  passing  through  the  shoulder-joint,  the  tendcHi, 
although  within  the  capsular  ligament,  does  not  properly  perfomte 
the  joint ;  the  synovial  membrane  is  reflected  around  it  in  the  foia 
of  a  tabular  sheath,  which  is  prolonged  down  the  bicipital  groove  as 
far  as  the  insertion  of  the  tendons  of  the  great  pectoral,  Istissimns, 
and  great  teres  muscles.  In  the  recent  state,  this  groove  is  converted 
into  a  canal  by  strong  tendinous  fibres  attached  along  its  two  ridges, 
and  continuous  with  the  capsular  ligament  of  the  joint  and  (he  tendons 
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above  mentioned.  The  large  rounded  fleshy  belly,  formed  by  the 
union  of  the  two  heads,  commences  about  the  middle  of  the  arm, 
descends  yertically,  and,  about  an  inch  above  the  elbow-joint,  nar- 
rows to  a  thick  flat  tendon,  which  passes  in  front  of  the  joint.  .It 
then  turns  backward  through  the  triangular  space  between  the 
round  pronator  and  long  supinator  muscles  of  the  forearm,  glides 
over  the  anterior  part  of  the  tubercle  of  the  radius,  a  synovial  bursa 
intervening,  and  is  inserted  into  the  back  part  of  the  tubercle.  The 
inner  border  of  this  tendon  gives  oS*  a  broad  aponeurotic  expansion, 
which  passes  obUquely  downward  and  inward  in  front  of  the  elbow- 
joint,  superficial  to  the  brachial  artery  and  median  nerve,  to  become 
continuous  with  the  fascia  of  the  forearm. 

Use. — To  flex  the  elbow-joint,  and  also  to  rotate  the  forearm  from 
a  prone  to  a  supine  position.  Having  forcibly  flexed  the  forearm,  it 
may  act  in  a  feeble  manner  upon  the  arm,  assisting  in  elevating  and 
adducting  it.  When  the  forearm  is  fixed,  as  in  climbing,  it  assists 
hi  elevating  the  body.  The  long  head  assists  the  scapular  muscles 
ia  keeping  the  head  of  the  humerus  in  place,  and  offers  a  serious 
obstacle  to  upward  dislocations. 

Relations. — The  upper  part  of  the  muscle  is  covered  by  the  del- 
toid and  great  pectoral  muscles,  and  rests  upon  the  humerus ;  but 
in  the  lower  half  or  two-thirds  of  its  extent,  it  is  covered  by  the  skin 
and  fascia,  and  separated  from  the  bone  by  the  anterior  brachial 
muscle.  The  inner  border  is  in  contact,  in  the  upper  half  of  the 
arm,  with  the  coraco-brachial  muscle ;  and  in  the  lower,  with  the 
brachial  artery,  slightly  overlapping  this  vessel. 

Dissection. — Divide  the  two  heads  of  the  biceps,  aud  turn  it  downward 
and  dissect  the  fascia  from  the  surface  of  the  anterior  brachial  muscle. 

The  ANTERIOR  BRACHIAL  MUSCLE,  broad  and  tolerably  thick,  arises 
from  the  whole  breadth  of  the  lower  half  of  the  anterior  surface  of 
the  humerus,  extending  upward  a  short  distance  upon  each  side  of 
the  insertion  of  the  deltoid.  It  passes  over  the  anterior  surface  of 
the  elbow-joint,  adhering  closely  to  its  thin  anterior  ligament,  and 
ia  inserted  by  a  short  thick  tendon  into  the  coronoid  process  of  the 
ulna,  and  into  the  rough  surface  of  the  bone  immediately  below. 

Use. — To  flex  the  forearm ;  it  is  also  of  great  service  in  holding 
the  ulna  in  close  contact  with  the  humerus,  so  as  to  prevent  disloca- 
tion. 

Relations. — Its  anterior  surface  is  in  contact  with  the  biceps 
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muscle,  the  external  cutaneous  nerve  intervening,  and  with  the 
brachial  artery  and  median  nerve,  which  rest  upon  it,  near  the 
internal  border ;  its  posterior  surface  is  in  immediate  contact  with 
the  bone;  its  external  border  is  closely  connected  to  the  fibrous 
septum,  which  separates  it  from  the  external  head  of  the  trioeps, 
long  supinator,  and  radial  extensor  muscles,  the  musonlo-spiral 
artery  and  nerve  intervening  near  the  elbow-joint ;  its  internal  bor- 
der is  in  contact  above  with  the  insertion  of  the  coraco-brachial,  and 
below  with  the  origin  of  the  round  pronator  muscle  of  the  radios. 

Dissection  of  the  Posterior  Brachial  Region. — ^The  posterior  region 
of  the  arm  contains  but  one  muscle,  the  triceps,  which  may  be  exposed  bj 
dissecting  off  the  skin  and  fascia.  For  this  purpose,  the  muscle  should  be 
made  tense  by  placing  a  block  under  the  anterior  surface  of  the  arm,  the 
point  of  the  scapula  being  fastened  back  by  hooks,  and  the  forearm  allowed 
to  hang  flexed  over  the  edge  of  the  table. 

The  TRICEPS    EXTENSOR    MUSCLE   OF    THE   FOREARM    OCCUpicS  the 

whole  length  of  the  posterior  surface  of  the  humerus.  It  is  broad 
and  thick  in  the  lower  half  of  its  extent,  and  consists  superiorly  of 
three  divisions  or  heads,  distinguished  as  internal,  middle,  and  ex- 
ternal, with  reference  to  their  position. 

The  intemaly  or  fihort  heady  arises  from  the  posterior  surface  of 
the  humerus,  near  its  inner  border,  by  a  pointed  extremity,  which 
reaches  nearly  as  high  as  the  insertion  of  the  great  teres,  and  from 
the  intermuscular  septum  almost  as  low  down  as  the  internal  condyle. 
The  middle^  or  long  heady  arises  from  the  superior  third  of  the 
axillary  border  of  the  scapula  and  lower  part  of  the  circumference 
of  the  glenoid  cavity,  by  a  flattened  tendon,  which  lies  between  the 
large  and  small  teres  muscles  near  their  insertion^  The  external 
head  arises  from  the  surface  of  the  humerus,  commencing  imme- 
diately below  the  greater  tuberosity,  and  extending  along  the  outer 
border  of  the  bone  to  the  external  condyle,  and  from  the  intermus- 
cular septum.  From  these  several  points,  the  fibres  of  the  muscle 
descend  ;  those  of  the  middle  vertically ;  the  internal  obliquely  back- 
ward ;  and  the  external  obliquely  inward.  They  terminate  in  two 
large  strong  tendinous  layers ;  one  superficial,  and  the  other  deep 
seated,  which  unite  just  above  the  elbow-joint,  and  are  inserted  into 
the  posterior  upper  paf  t  of  the  olecranon  process  of  the  ulna. 

Use. — To  extend  the  forearm ;  and,  when  this  is  accomplished, 
to  assist  slightly  in  carrying  the  arm  backward,  which  it  does 
through  the  connection  of  its  long  head  with  the  scapula. 
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Relations. — The  long  head  lies  between  the  great  and  small 
teres  muscles ;  is  closely  connected  to  the  capsular  ligament  of  the 
shoulder-joint,  and  is  the  principal  obstacle  to  dislocation  of  the 
head  of  the  humerus  into  the  axilla.  The  deep  surface  of  the 
muscle  is  in  close  contact  with  the  whole  extent  of  the  posterior  sur- 
face of  the  bone,  except  along  the  oblique  groove,  occupied  bj  the 
muBCulo-spinal  nerve  and  accompanjing  artery.  The  internal  and 
external  borders  are  closely  connected  to  the  fibrous  septa  that 
separate  it  from  the  muscles  of  the  anterior  brachial  region. 

The  vessels  and  nerves  met  with  in  the  dissection  of  the  arm,  are 
continuations  of  the  axillary  artery,  vein,  and  plexus,  and  will  be 
hereafter  particularly  described. 


MUSCLES  OF  THE  FOREARM  AND  HAND. 
DlSSBOnON  OF  THE  ANTERIOR  EeOION  OF  THE  FOREARM  AND  PaLM  OF 

THE  Hand. — Place  the  limb  in  a  supine  position,  and  fasten  the  thumb  and 
fincers  to  the  table  by  tacks  or  strong  pins  driven  through  the  nails.  Then 
divide  the  skin  by  an  incision  extending  from  midway  between  the  condyles 
of  the  humerus  to  the  middle  of  the  wrist ;  and  extend  it  thence  along  the 
middle  of  the  palm  of  the  hand  and  the  palrSar  surface  of  the  middle 
finger.  Intersect  this  by  two  others;  one  across  the  wrist,  and  the  other 
along  the  roots  of  the  fingers ;  and  turn  aside  the  flaps  on  each  side,  leaving 
the  fascia  upon  the  surface  of  the  muscles.  In  the  hand,  this  dissection  will 
be  found  rather  difficult,  owing  to  the  close  attachment  of  the  skin  to  the 
palmar  aponeurosis,  but  should  not  on  this  account  be  neglected,  for  it  is 
one  of  no  little  practical  importance.  Lastly,  dissect  the  skin  from  the  pal- 
mar surface  of  the  thumb  and  one  or  two  fingers,  commencing  by  an  incision 
made  ciUier  upon  one  side  of  each,  or,  more  conveniently,  along  the  middle. 
When  Uie  fascia)  of  the  forearm  and  hand  have  been  studied,  they  may 
be  removed  in  the  usual  way. 

The  fatcia  of  the  forearm  invests  the  whole  of  this  division  of  the 
upper  extremity  in  one  common  sheath,  which  is  thicker  behind 
than  in  front,  and  increases  in  thickness  from  the  elbow  to  the  wrist. 
It  is  attached  above  to  the  condyles  of  the  humerus,  tendons  of  the 
biceps,  anterior  brachial,  and  triceps  muscles,  and  to  the  whole 
length  of  the  posterior  surface  of  the  ulna ;  and  is  continuous  below 
with  the  annular  ligaments  of  the  wrist  and  pal^iar  aponeurosis.  It 
is  perforated  at  various  points  for  the  passage  of  bloodvessels  and 
nerves,  but  is  actually  wanting  in  only  one  place,  the  bend  of  the 
elbow.  Here  the  deficiency  corresponds  to  the  triangular  space 
formed  by  the  round  pronator  and  long  supinator  muscles,  and 
establishes  a  communication  between  the  subcutaneous  areolar  tissue 
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and  the  Bhenths  of  the  mnsolea  of  the  forearm.  The  Biiperfi<»«l  but* 
face  of  the  fascia  ia  connected  to  the  Bubcntaneoos  areolar  adipose 
tissue,  and  numerous  subcutaneous  veins  and  nervous  filaments  here- 
after to  be  described.  Its  deep  surface  is  in  close  contact  with  the 
muscles,  to  each  one  of  vhich  it  furushes  a  separate  aheath,  thus 
rendering  their  dissection  exceedingly  tedious. 

The  anterior  annular  ligament  of  the  loriat  is  a  broad,  thick, 
fibrous  band,  stretched  across  the  deep  groove  upon  the  anterior 
surface  of  the  carpus,  and  attached  b;  one  extremity  to  the  pisifonn 
and  unciform  bones,  and  by  the  other  to  the  trapeuum  and  sosphoid. 
Its  office  is  to  confine  the  flexor  tendons  of  the  fingers,  of  whidi 
there  are  nine ;  namely,  two  to  each  finger  proper,  and  one  to  the 
thumb.  Its  superior  border  is  continuous  with  the  fascia  of  the 
forearm  and  the  tendon  of  the  middle  flexor  muscle  of  the  wrist 
(palmarii  longua) ;  and  its  inferior,  with  the  palmar  aponeurosis. 
Its  anterior  surface  is  subcutaneous  iq  the  middle  line  of  the  wrist, 
internal  to  which  it  gives  origin  to  the  muscles  of  the  ball  of  the 
thumb.  Its  deep  surface  is  in  relation  with  the  flexor  tendons  and 
median  nerve,  and  is  lined  by  a  reflection  of  the  common  synovial 
bursa  that  invests  these  tendons. 
Tho  posterior  annular  ligament  is  a  thickened  portion  of  the  fssria 
of  the  forearm,  six  or  eight  lines  in 
width,  which  passes  across  the  baek 
of  the  wrist  obliquely,  and  is  at- 
tached by  its  internal  extremity  to 
the  pisiform  bone  and  palmar  apo- 
neurosis, and  by  its  external,  to  the 
lower  extremity  of  the  radina.  Its 
office  is  to  confine  the  extensor  ten- 
dons of  the  hand,  for  which  it  fonns 
a  number  of  tubular  sheaths  by  pro- 
cesses Crom  its  under  enr&oe.  Each 
one  of  these  sheaths,  aix  in  num- 
ber, is  lined  by  a  separate  synovial 
bursa,  which  extends  some  distance 
above  the  Ugament,  and  accompa- 
nies the  indosed  ligament  down 
upon  the  hand  sometimes  aa  far  at 
ite  insertion.* 


Fig.  280. 


•  Cruveilhier. 
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The  palmar  aponeurosis  covers  the  deep  muscles  of  the  palm  of 
the  hand,  and  the  flexor  tendons  on  their  way  to  the  fingers.  It 
consists  of  a  middle  and  two  lateral  divisions.  The  middle  portion 
is  a  very  dense,  thick,  triangular  and  fibrous  lamina,  continuous 
above  with  the  anterior  annular  ligament  of  the  wrist  and  tendon 
of  the  middle  carpal  flexor  muscle  {palmaris  longtis),  and  inserted 
into  the  ligaments  of  the  metacarpo-phalangeal  articulations  of  the 
four  fingers.  Its  arrangement  at  the  rools  of  the  fingers  is  worthy 
of  careful  observation.  Opposite  the  heads  of  the  metacarpal  bones 
it  divides  into  eight  little  .slips,  two  for  each  finger,  which,  turning 
round  to  be  inserted  into  the  lateral  ligaments  of  the  metacarpo- 
phalangeal articulations,  form  four  arched  margins,  beneath  which 
the  flexor  tendons  of  the  fingers  pass  in  front  of  the  heads  of  the 
metacarpal  bones.  The  superficial  surface  of  the  aponeurosis  is 
intimately  united  to  the  skin  by  very  numerous  fibrous  prolonga- 
tions, a  variable  quantity  of  firm  areolar  adipose  tissue  intervening; 
its  deep  surface  is  in  relation  with  the  palmar  arterial  arch,  the 
median  and  ulnar  nerves  and  flexor  tendons,  to  which  it  is  connected 
by  loose  areolar  tissue. 

The  sheathsy  or  theca  of  the  flexor  tendons  of  the  fingers^  also  seen 
in  this  dissection,  consist  of  very  thick  continuous  fibrous  bands, 
which  are  attached  along  the  opposite  lateral  margins  of  each  pha- 
lanx, and  convert  the  grooves  upon  the  anterior  surfaces  of  these 
bones  into  as  many  distinct  canals,  each  one  occupied  by  two  ten- 
dons. They  are  lined  by  loose  synovial  burss,  and  are  indispensably 
necessary  to  prevent  the  tendons  starting  from  the  bones  during 
contraction. 

The  muscles  situated  upon  the  anterior  region  of  the  forearm  are 
eight  in  number,  and  belong  respectively  to  the  first  group  of  the 
first,  second,  and  third  class ;  that  is,  they  are  pronators  of  the 
forearm,  flexors  of  the  wrist,  and  flexors  of  the  fingers.  They  nearly 
all  originate  by  a  common  muscular  and  tendinous  mass  from  the 
inner  condyle  of  the  humerus  and  inner  side  of  the  forearm,  and 
are  arranged  into  a  superficial  and  a  deep  layer.  The  superficial 
layer  comprises  the  round  pronator^  radiocarpal  flexor ^  middle  ear* 
pal  flexor^  or  palmaris  longuSy  ulno-carpal  flexor j  and  superficial 
flexor  of  the  fingers.  The  remaining  three,  forming  the  deep  layer, 
are  the  deep  flexor  of  thefingerSy  long  flexor  of  the  thumbs  and  square 
pronator.  They  should  be  examined  in  the  order  in  which  they 
are  here  mentioned,  and,  in  separating  them,  the  student  should 
commence  about  the  upper  third  of  the  forearm,  for  they  are  so 
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intimatel;  blended  st  their  origin  ha  not  to  be  readily  distlagniBlied 
^om  one  another. 


The  ROUND  PRONATOR  iivscL^ipronatoT  radii 
terei,  Fig.  240,  4),  the  most  internal*  of  the 
snperBctal  layer,  is  situated  obliquely  scroas 
the  front  of  the  upper  third  of  the  forearm.  It 
srisea,  tendinous  and  fleshy,  from  the  inner  con- 
dyle of  the  humerus  and  iDtermuscular  septa, 
and,  by  a  thin  tendinous  ezpansion,  from  the 
coronoid  process  of  the  ulna,  allowing  the  median 
nerve  to  pass  between  its  two  heads.  It  descends 
outward  in  the  form  of  a  round  fleshy  belly,  and 
terminates  in  a  flat  tendon,  which  wraps  around 
the  anterior  surface  of  the  radios  about  its  mid- 
dle third,  and  is  inserted  into  a  rough  surface 
on  the  outer  side  of  that  bone. 

UsB. — To  rotate  the  radius,  and,  at  the  same 
time,  to  carry  its  lower  extremity  to  the  inner 
«de  of  the  ulna ;  thus  turning  the  band  from  a 
supine  to  a  prone  position ;  it  is,  besides,  a  flexor 
of  the  elbow-joint.    . 

RsLATlONS. — The  origin  and  anterior  surface 
of  the  muscle  is  superficial ;  the  internal  border 
^""I'town  passes  obliquely  across  the  radio-carpal  flexor ; 
i»p*.  2.  Put  the  external  border  forms  the  inner  boundary 
^.  4.  Bonsd  '^f  t^°  triangular  space  at  the  bend  of  the  elbow, 
j»  ndiiu.  ».  in  irhich  is  contained  the  tendons  of  the  bleeps 
oat  (pUmuii  and  anterior  brachial  muscles,  the  brachial  ar- 
^"rtd^fleKKt  **''y  *°^  median  nerre ;  the  insertion  is  covered 
..  8.  uiDtHw.  by  the  long  supinator  muscle,  and  crossed  by 
SMiT^ta^    the  radial  artery,  veins,  and  nerve. 


rf»rt  fl«or  of  the  thumb.  The    BADIO-CARPAL   PLBXOR    MUSOLB    (fteXOf 

IB.  Long  ™pin»tor.  14,  Mt-    carpi  radialit,  Fia.  240,  5),  lonir  and  taperinic, 

tuupil  ud  Srit  pb>]>ng«l  _•  r         a  '       i'  o  r  a' 

BiiRiBniDfthKtbambcorT-    arises  from  the  inner  condyle  of  the  humerus, 
^tte^nLw'  °""  '™*"    ^'^^  from  the  fibrous  septa  that  separate  it  from 

*  The  fiirearm  is  considered  as  placed  in  a  Bapiue  position ;  and  tbe  t«nni 
internal  and  externitl,  hare  reference  (o  iu  two  borders;  the  former  com- 
spoading  to  the  ulna,  and  the  Utter  to  the  radius. 
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the  preceding  muscle  and  the  middle  carpal  flexor,  between  which 
it  is  placed.  It  descends  outward  in  the  form  of  a  thick  fleshj 
bellj)  and  terminates  a  little  below  the  middle  of  the  forearm  in  a 
flat  tendon,  which  passes  beneath  the  outer  extremity  of  the  anterior 
annular  ligament,  and  through  a  groove  in  the  trapezium,  to  be  in- 
serted into  the  upper  extremity  of  the  second  metacarpal  bone. 

Use. — To  flex  the  hand  at  the  wrist ;  and,  secondarily,  the  fore- 
arm at  the  elbow ;  it  also  assists  in  pronation,  and  abducts  the  hand. 

Relations. — It  is  crossed  obliquely  above  by  the  round  pronator, 
below  which,  as  far  as  the  annular  ligament,  it  is  subcutaneous ;  it  is 
situated  at  first  between  the  pronator  and  middle  carpal  flexor,  and 
then  between  this  latter  and  the  long  supinator ;  on  the  wrist  and 
hand,  it  is  covered  by  the  anterior  annular  ligament  and  the  muscles 
of  the  ball  of  the  thumb.  Its  most  important  relation,  however,  is 
that  with  the  radial  artery,  veins,  and  nerves,  which  join  the  outer 
side  of  the.  muscle  about  the  middle  of  the  forearm,  and  continue 
along  the  corresponding  side  of  its  tendon  as  far  as  the  wrist.  The 
tendon,  therefore,  forms  the  guide  to  the  surgeon  in  searching  for 
the  artery. 

• 

The  MIDDLE  CARPAL  FLEXOR,  Or  LONG  PALMAR  MUSCLE  {pdlmaris 

languSf  Fig.  240,  6),  long  and  slender,  arises  from  the  inner  condyle 
of  the  humerus  and  fascia  of  the  forearm  by  a  delicate  tendon,  but 
soon  forms  a  small  fleshy  belly,  from  which  a  long  slender  tendon 
proceeds,  to  be  inserted  into  the  anterior  annular  ligament  and 
palmar  aponeurosis. 

Use. — To  flex  the  wrist,  and  make  the  palmar  aponeurosis  tense. 

Relations. — By  its  deep  surface,  with  the  superficial  flexor  of  the 
fingers,  internally  with  the  ulno-carpal  flexor,  and  externally  with 
the  radio-carpal  flexor. 

The  ULNO-CARPAL  FLEXOR  MUSCLE  {JUxoT  cavpi  ulnoTUj  Fig.  240, 
8)  is  situated  more  nearly  on  the  inner  border  of  the  forearm  than 
upon  its  anterior  surface.  It  arises  from  the  back  part  of  the  inner 
condyle  of  the  humerus,  and  from  the  inner  side  of  the  olecranon 
process,  the  ulnar  nerve  separating  its  two  heads.  It  is  also  con- 
nected, by  means  of  the  intermuscular  fascia,  to  the  inner  edge 
of  the  upper  two-thirds  of  the  ulna.  From  these  points,  the  fleshy 
fibres  converge  very  gradually  to  a  tendon,  which  is  inserted  into 
the  pisiform  bone  and  base  of  the  fifth  metacarpal  bone. 
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Use. — To  flex  and  addnct  the  hand. 

Belations. — It  is  corered  by  the  fascia  and  skin,  lies  npon  the 
deep  flexor  of  the  fingers,  and  is  in  contact,  by  its  radial  border,  in 
the  lower  two-thirds  of  the  forearm  with  the  ulnar  artery  and  nerve. 

Dissection. — Divide  the  three  flexors  of  the  wrist,  and  reflect  their  eat 
extremities,  and  the  superficial  flexor  of  the  fingers  will  be  brought  into  Tiew. 

Fig.  241. 


The  metocarpal  and  phalangoal  boned  of  the  fingers  with  the  tendons.  In  the  flnt  fifVM,  tli» ' 
of  the  flexor  muivles  are  bound  to  the  finger  by  the  fibrouB  sheath ;  in  the  Moond,  they  are  fk«ed  fnm 
tiiat  stmctaae,  aa  well  aa  trcm  the  synoTial  membrane  by  which  it  iii  lined.  1.  Metacarpal  bone.  2. 
Tendon  of  the  superficial  flexor  mvsole.  8.  Tandon  of  the  deep  flexor ;  *  the  perfbraHon  af  tte  flaw  by 
the  latter.  4.  Tendon  of  the  oommon  extensor  muscle.  6.  A  lumbrical  musdcL  0.  An  iattrnswow 
mnsele. 

The  suPBBFiciAL  flexob  muscle  of  the  fingers  (ftexoK  digitth 
rum  sublimit  peffaratus)^  broad  in  the  middle,  pointed  above,  and 
divided  below  into  four  long  tendons,  arises  from  the  inner  condyle 
of  the  humerus,  internal  lateral  ligament,  coronoid  process  of  the 
ulna,  and  oblique  line  of  the  radius.  The  four  tendons  oommenoe 
in  the  lower  third  of  the  forearm,  pass  beneath  the  annular  liga- 
ment, and,  having  reached  the  palm  of  the  hand,  diverge  toward 
the  fingers.  At  the  roots  of  the  fingers,  each  tendon  enters  its  cor- 
responding sheath  {theca),  in  company  with  and  upon  the  surface  of 
the  tendon  of  the  deep  flexor,  and  opposite  the  first  phalanx  splits 
into  two  lateral  slips,  which  proceed  forward  upon  each  aide  of  the 
tendon  of  the  deep  flexor,  and,  converging  upon  the  under  surface 
of  the  latter,  are  inserted  into  the  forepart  of  the  second  phalanx 
(Fig.  241). 

Use. — To  flex  the  second  joints  of  the  fingers ;  then  the  wrist ; 
and  possibly,  also^  the  forearm  upon  the  humerus. 

Relations. — It  is  covered  at  its  origin  by  the  round  supinator, 
radio-carpal  flexor,  and  middle  carpal  flexor  muscles ;  the  two  last- 
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mentioned  of  which  descend  upon  its  anterior  surface.  That  portion 
of  the  muscle  between  the  middle  and  nlno-carpal  flexor  muscles  is 
subcutaneous.  It  covers  the  deep  flexor  muscles,  ulnar  artery,  veins, 
and  nerve,  and  median  nerve.  In  the  hand,  its  tendons  are  situated 
beneath  the  palmar  aponeurosis  and  palmar  arterial  arch,  and  covers 
the  deep  flexor  tendons  and  lumbrical  muscles. 

Dissection. — ^Divide  the  superficial  flexor  about  the  middle  of  the  fore- 
arm, and  reflect  back  its  out  extremities. 

The  DEEP  FLEXOR  MUSCLE  OF  THE  FIKGERS  {flexor  profundtM  digi- 
tarum  pefforan8\  shorter  and  smaller  than  the  preceding,  arises 
from  the  superior  three-fourths  of  the  anterior  surface  of  the  ulna 
and  the  contiguous  portion  of  the  interosseous  membrane,  descends 
along  the  inner  side  of  the  forearm  in  the  form  of  a  thick  fleshy 
bundle,  and  terminates  in  four  tendons;  these  pass  beneath  the 
anterior  annular  ligament,  diverge  upon  the  palmar  surface  of  the 
metacarpus,  enter  the  sheaths  upon  the  fingers,  pass  between  the 
slips  of  the  superficial  flexor  tendons,  and  are  inserted  into  the 
bases  of  the  last  phalanges.  The  tendon  intended  for  the  index 
finger  separates  higher  up  than  the  others,  and  often  appears  to 
belong  to  a  distinct  muscle. 

Use. — To  flex  the  last  joints  of  the  fingers ;  and,  secondarily,  the 
hand  upon  the  forearm. 

Relations. — It  is  covered  in  the  forearm  by  all  the  preceding 
muscles,  and  by  the  ulnar  and  radial  vessels  and  nerves,  which 
descend  upon  its  surface;  the  one  set  along  the  radial,  and  the  other 
along  the  ulnar  border.  Its  deep  surface  rests  upon  the  ulna  and 
interosseous  membrane  in  the  upper  three-fourths  of  the  forearm, 
and  below  upon  the  anterior  surface  of  the  square  pronator.  Its 
tendons  lie  on  the  inner  side  of  those  of  the  superficial  flexor  while 
beneath  the  annular  ligament ;  but  in  the  hand  and  upon  the  fingers 
are  placed  directly  beneath  them.  Connected  to  these  tendons  is  a 
set  of  little  fleshy  slips,  called  the  lumbrical  muscles,  which  will  be 
described  in  connection  with  the  muscle&of  the  hand. 

The  long  flexor  muscle  of  the  thumb  {flexor  longu%  pollieU)^ 
situated  along  the  outer  side  of  the  preceding,  arises  from  the  upper 
two-thirds  of  the  anterior  surface  of  the  radius,  commencing  just 
below  the  tubercle,  and  from  the  adjacent  part  of  the  interosseous 
membrane.  The  fibres  descend  obliquely  forward  to  a  tendon,  which 
passes  beneath  the  outer  extremity  of  the  anterior  annular  ligament 
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and  the  muscles  of  the  thenar  eminence,'*'  and  between  the  short 
flexor  muscles  and  sesamoid  bones  of  the  thumb,  and  is  inserted 
into  the  base  of  the  last  phalanx. 

Use. — To  flex  the  thumb  upon  the  hand,  and  the  hand  upon  the 
forearm. 

Relations. — In  the  forearm,  it  is  coveced  by  the  superficial  flexor 
of  the  fingers,  radio-carpal  flexor,  long  supinator  muscles,  and  radial 
vessels,  and  rests  upon  the  radius,  interosseous  membrane,  and 
square  pronator  muscle.  Its  inner  border  is  separated  from  the 
deep  flexor  of  the  fingers  by  the  anterior  interosseous  artery  and 
nerve. 

Dissection. — Divide  the  two  preceding  muscles,  and  reflect  back  their 
cut  extremities,  and  the  square  pronator  muscle,  covered  by  a  thin  prolonga- 
tion of  the  brachial  fascia,  will  be  brought  into  view. 

The  SQUARE  PRONATOR  MUSCLE  {pronator  qiiadrattui)j  flat  and 
quadrangular,  occupies  the  whole  breadth  of  the  anterior  surface 
of  the  forearm  just  above  the  wrist.  It  arises  by  tendinous  and 
fleshy  fibres  from  the  lower  fifth  of  the  internal  and  anterior  surface 
of  the  ulna,  passes  transversely  outward,  and  is  inserted  into  the 
lower  fourth  of  the  anterior  surface  and  outer  border  of  the  radius. 

Use. — To  turn  the  lower  end  of  the  radius  over  the  ulna,  and 
thus  pronate  the  hand. 

Relations. — It  is  crossed  by  the  tendons  of  the  preceding  mus- 
cles, and  by  the  ulnar  and  radial  vessels,  and  lies  upon  the  ulna, 
radius,  and  interosseous  membrane. 

Dissection  of  the  Posterior  Muscles  of  the  Forearm. — ^Having 
completed  the  dissection  of  the  anterior  region  of  the  forearm,  the  student 
should  turn  the  limb  over,  having  previously  placed  a  wet  cloth  upon  the 
palmar  surface  of  the  hand  to  prevent  the  muscles  of  this  region  from  be- 
coming dry.  To  expose  the  muscles  upon  the  back  of  the  forearm,  the  skin 
should  be  dissected  off,  and  then  the  fiEuscia,  commencing  along  either  the 
ulnar  or  radial  border.  The  skin  upon  the  back  of  the  hand  and  fingers 
should  also  be  dissected  off,  to  see  the  insertions  of  the  extensor  tendons. 

The  muscles  situated  upon  the  outer  and  back  part  of  the  fore- 
arm, twelve  in  number,  are  supinators  and  extensors  of  the  hand 
and  extensors  of  the  fingers.  They  are  arranged  into  a  superficial 
and  a  deep  layer,  of  which  the  former  comprises  the  seven  suoceeding 
muscles. 

*  The  ball  of  the  thumb  is  called  the  thenar,  and  that  of  the  little  finger  the 
hypo-thenar  eminence. 
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The  LONG  BUPiNATOB  MUSCLE  {supinator  longusy  Fig.  242,  4), 
the  most  superficial  of  the  muscles  situated  along  the  radial  border 
of  the  forearm,  has  a  narrow,  fleshy  origin  of  about  an  inch  in  ex- 
tent, from  the  external  condyloid  ridge  of  the  humerus,  nearly  as 
high  as  the  insertion  of  the  deltoid,  and  from  the  intermuscular 
septa  that  divide  it  from  the  triceps  behind  and  the  anterior 
brachial  muscle  in  front.  It  descends  along  the  outer  anterior  part 
of  the  elbow  and  radius,  and  at  about  the  middle  of  the  forearm, 
ends  in  a  flattened  tendon  which  continues  in  the  same  direction, 
to  be  inserted  into  the  outer  surface  of  the  lower  extremity  of  the 
radios. 

Use. — To  turn  the  forearm  and  hand  from  a  prone  to  a  supine 
position,  and  also  to  assist  in  flexing  the  forearm  upon  the  arm. 

Relations. — It  is  placed  at  its  origin  between  the  triceps  and 
anterior  brachial  muscles,  and  is  superficial  throughout  its  whole 
coarse,  except  just  above  its  insertion,  where  its  tendon  is  crossed 
obliquely  by  the  extensor  tendons  of  the  thumb,  and  covered  by  the 
posterior  annular  ligament.  It  rests  upon  the  long  carpal  extensor 
above,  and  upon  the  forearm  is  placed  at  first  between  this  muscle 
and  the  round  pronator,  the  insertion  of  which  it  crosses,  and  is  then 
external  to  the  tendon  of  the  radio-carpal  flexor.  Its  inner  border 
overlaps  the  radial  vessels  and  nerve,  and  in  the  lower  part  of  the 
forearm,  forms  the  guide  to  the  radial  artery  in  operations  upon  this 
vessel. 

The  LONG  BADio-CABPAL  BXTBNSOB  MUSCLE  {extensoT  carpi  ra- 
dialii  longior\  situated  behind  and  beneath  the  preceding,  arises  by 
tendinous  and  fleshy  fibres  from  the  lower  part  of  the  external  con- 
dyloid ridge  of  the  humerus,  descends  along  the  outer  border  of  the 
elbow  and  the  corresponding  border  of  the  radius,  and  terminates 
in  the  upper  third  of  the  forearm  in  a  long  flat  tendon,  which  con- 
tinues along  the  outer  and  back  part  of  the  radius,  traverses  a  groove 
on  the  lower  extremity  of  this  bone  in  company  with  the  tendon  of 
the  next  muscle,  and  is  inserted  into  the  base  of  the  metacarpal 
bone  of  the  index  finger. 

XJgB. — To  extend  and  abduct  the  hand,  and  when  the  limb  is  su- 
pine, also  to  assist  in  flexing  the  forearm  upon  the  arm. 

Rblations. — The  fleshy  belly  of  the  muscle  is  covered  by  that  of 
the  preceding  muscle,  but  projects  beyond  it  behind.    Its  tend(9n 
lies  upon  the  surface  of  the  tendon  of  the  following  muscle,  and  is 
crossed  by  the  extensor  tendons  of  the  thumb. 
42 
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Fig.  242.  The  BHOST  RADIO-CAKPAL  EXTBSSO& 

{exUnaor  carpi  radialia  brevier)  is  ex- 
posed b;  the  remov*!  of  the  preceding. 
It  arises  from  the  lower  back  part  of 
the  external  condyle  of  the  hamenu 
in  common  with  the  other  extensor 
mnscles,  and,  from  the  extemat  late- 
ral ligunent  of  the  elbow,  descends 
upon  the  posterior  surface  of  the  ra- 
dius in  the  form  of  a  short  and  tolera- 
bly thick  belly,  and  terminates  aboat 
the  middle  of  the  forearm  in  a  flat  ten- 
don. This  continues  in  the  same  coarse, 
traverses  the  groore  apoa  the  lower 
extremity  of  the  radius  conjointly  with 
the  preceding,  beneath  which  it  is 
placed,  and  is  inserted  into  the  base  of 
the  metacarpal  bone  of  the  middle  fin- 
ger. Its  action  is  similar  to  that  of  the 
last. 

The  AMcoHBiis  itTJSCLB  (classed  with 
the  triceps  extensor,  but  situated  np<m 
the  upper  back  part  of  the  forearm)  is 
*p«tof  th.  wcp..  2.  p^^    small  and  triangular.    It  arises  by  a 
th.  utBtor  bncbw.  s.  rh,  iiuerUoi.     pointed  tendioous  extremity  from  the 

of  the  It4«p«  lota  the  olenrnBon.    4.  rh»      '  ■' 

loBi  ni4ii>iar  fi.  The  hng  wiicHaupti  outor  bacK  part  of  the  extemftl  con- 
dyle of  the  humerus,  posses  downward 
and  inward,  spreading  out  as  it  de- 
scends, and  IB  inserted  in  the  outer  bor^ 
der  of  the  olecranon  process  of  the  ulna. 

Use.— To  extend  the  forearm. 

Rblatiokb. — It  is  covered  above  by 
an  expansion  from  the  tendon  of  the 
triceps,  but  is  mostly  superficial ;  it  is 
closely  applied  to  the  back  part  of  the 
elbow-joint,  and  covers  part  of  the 
Dngcn.  short  supcrior  muscle. 

.  The  ULNO-CABPAL  EZTRNSOE  HU6CLB  {exteruor  carpi  uinarit), 
situated  along  the  inner  and  back  part  of  the  forearm,  arises  &om 
the  back  part  of  the  external  condyle  of  the  humerus,  in  common 
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with  the  other  extensor  muscles,  and  for  a  short  distance  from  the 
surface  of  the  ulna  below  the  anconeus,  descends  obliquely  inward 
in  the  form  of  a  small  fleshy  belly,  and  terminates  below  in  a  nar- 
row tendon,  which  proceeds  along  the  back  part  of  the  ulna,  passes 
beneath  the  posterior  annular  ligament  through  a  groove  on  the 
lower  extremity  of  the  bone,  and  is  inserted  into  the  base  of  the 
metacarpal  bone  of  the  little  finger. 

Use. — To  extend  and  adduct  the  hand. 

Rblatoks. — This  muscle  is  superficial,  except  where  it  passes  be- 
neath the  anterior  annular  ligament,  and  covers  the  short  supinator 
and  part  of  the  extensor  of  the  index  finger. 

The  EXTENSOR  MUSCLE  OF  THE  FINGERS  {extcnsor  communis  dtgi" 
tarum)y  has  a  fleshy  origin  from  the  external  condyle  and  intermus- 
cular septa,  and  about  the  middle  of  the  forearm  divides  into  four 
fleshy  slips,  which  soon  end  in  as  many  long  slender  tendons ;  these 
pass  beneath  the  posterior  annular  ligament,  diverge  upon  the  back 
of  the  hand,  and  are  connected  to  each  other  by  tendinous  slips.  Hav- 
ing reached  the  roots  of  the  fingers,  each  tendon  spreads  out  into  a 
strong  aponeurosis,  which  covers  the  backs  of  the  first  two  phalanges 
and  their  respective  joints,  and,  upon  a  close  examination,  will  be  found 
divided  into  a  middle  and  two  lateral  portions,  the  former  inserted 
into  the  second  phalanx  and  the  latter  into  the  base  of  the  third. 

Use. — To  extend  the  fingers  and  hand. 

Relations. — This  muscle  is  covered  only  by  the  skin  and  fascia, 
and  lies  upon  the  short  supinator,  three  extensors  of  the  thumb,  ex- 
tensor of  the  index  finger,  posterior  interosseous  artery  and  nerve, 
wrist-joint,  metacarpal  and  phalangeal  bones  and  articulations,  and 
dorsal  and  interosseal  muscles.  It  is  situated  upon  the  forearm,  be- 
tween the  radio-carpal  extensors  and  the  extensor  of  the  little 
finger. 

Dissection. — Divide  the  common  extensor  about  it«  middle,  and  reflect 
back  its  cut  extremities. 

The  SHORT  SUPINATOR  MUSCLE  {supinator  brevis\  short,  fiat,  and 
triangular,  is  situated  in  close  contact  with  the  radius  in  the  upper 
back  part  of  the  forearm.  It  arises  from  the  back  part  of  the  ex- 
ternal condyle  of  the  humerus,  external  ligament  of  the  elbow-joint, 
and  adjacent  part  of  the  outer  border  of  the  ulna,  curves  outward 
and  forward  in  an  expanded  form  around  the  upper  part  of  the  ra- 
dios, and  is  inserted  into  the  outer  and  anterior  surface  of  this 
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bone,  between  its  tubercle  and  the  insertion  of  the  round  pronator 
muscle. 

Use. — To  turn  the  radius  upon  its  axis  so  as  to  supinate  the  hand 
and  lower  extremity  of  the  forearm. 

Relations. — It  is  covered  by  the  preceding  muscles  that  originate 
from  the  external  condyle,  and  is  in  close  contact  with  the  outer 
side  of  the  elbow-joint  and  upper  third  of  the  radius.  The  posterior 
branch  of  the  musculo-spiral  or  radial  nerve  passes  through  its 
fibres. 

The  EXTENSOR  MUSCLE  OF  THE  LITTLE  FINGER  {eoptensor  minimi 
digiti  vel  auriculariB\  long  and  slender,  arises  in  common  with  the 
common  extensor  of  the  fingers,  behind  which  and  the  ulno-carpal 
extensor  it  descends  obliquely  inward  in  the  form  of  a  small  fleshy 
belly;  it  terminates  in  a  long,  delicate  tendon,  which  traverses  a 
groove  on  the  lower  extremity  of  the  radius  beneath  the  posterior 
annular  ligament,  and  unites  with  the  fourth  tendon  of  the  common 
extensor  to  be  inserted  into  the  phalanges  of  the  little  finger. 

Use. — To  extend  the  little  finger,  acting  either  with  the  common 
extensor,  or  independently  of  it. 

The  extensor  muscle  of  the  index  finqer  {extensor  indieU) 
arises  fleshy  from  the  middle  of  the  posterior  surface  of  the  ulna 
and  interosseous  membrane,  descends  outward,  and  terminates  just 
above  the  carpus  in  a  slender  tendon,  which  passes  beneath  the  pos- 
terior annular  ligament  in  company  with  the  first  tendon  of  the 
common  extensor,  with  which  it  unites  to  be  Inserted  into  the  back 
of  the  second  and  third  phalanges  of  the  index  finger. 

Use. — To  extend  the  index  finger,  acting  either  conjointly  with 
the  common  extensor  or  independently  of  it,  as  in  pointing. 

The  Extensor  Muscles  of  the  Thumb, — The  thumb  is  provided 
with  three  small  but  distinct  extensor  muscles,  which  are  inserted  re- 
spectively into  the  metacarpal  bone  and  first  and  second  phalanges. 

The  EXTENSOR  OF  THE  METACARPAL  BONE  OF  THE  THUMB  (extenSOr 

ossis  metaearpi  poUieis)  arises  from  the  middle  back  part  of  the  ulna, 
interosseous  membrane,  and  middle  posterior  part  of  the  radius,  and 
descends  outward  and  forward  in  the  form  of  a  small  rounded  fleshy 
belly.  It  terminates  in  a  delicate  tendon,  which  passes  beneath  the 
posterior  annular  ligament,  traverses  a  groove  on  the  lower  ex- 
tremity of  the  radius,  continues  along  the  outer  border  of  the  wrist. 
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where  it  also  occupies  a  groove  in  the  trapezium,  and  is  inserted 
into  the  base  of  the  metacarpal  bone  of  the  thumb. 

Use. — To  extend  the  metacarpal  bone  of  the  thumb,  and  also  to 
abduct  it ;  secondarily,  it  extends  and  abducts  the  hand. 

Relations. — Its  fleshy  belly  is  covered  by  the  common  extensor 
of  the  fingers  and  ulnar  extensor  of  the  wrist,  and  lies  upon  the 
bones  and  interosseous  membrane ;  its  tendon  is  mostly  subcutaneous, 
and  crosses  the  two  radial  extensors  of  the  wrist. 

The   EXTENSOR   OF  THE  FIRST   PHALANX   OF  THE  THUMB  {extetlSOr 

primi  intemodii  polliei$)  lies  along  the  ulnar  side  of  the  preceding, 
and  like  it  arises  from  the  ulna,  interosseous  membrane,  and  radius. 
Its  long  narrow  tendon  occupies  the  same  groove  in  the  radius,  and 
is  inserted  into  the  base  of  the  first  phalanx  of  the  thumb. 

Use. — To  extend  the  thumb  at  the  metacarpo-phalangeal  articu- 
lation. 

The  EXTENSOR   OF  THE  SECOND  PHALANX  OF  THE  THUMB  {extetlSOr 

ueeundi  intemodii  poUicis)  is  larger  than  the  preceding,  and  slightly 
overlaps  it.  It  arises  fleshy  from  the  posterior  surface  of  the  ulna 
above  the  origin  of  the  extensor  of  the  index  finger,  and  ends  in  a 
delicate  tendon,  which  crosses  the  lower  extremity  of  the  radius  in 
a  distinct  groove,  and  passes  along  the  outer  side  of  the  wrist  and 
along  the  ulnar  side  of  the  metacarpal  bone  and  first  phalanx  of  the 
thumb,  to  be  inserted  into  the  base  of  the  second  phalanx. 

Use. — To  extend  the  thumb  at  its  phalangeal  articulation.  Upon 
the  outer  border  of  the  wrist,  the  tendon  of  this  muscle  is  separated 
from  those  of  the  preceding  two  by  a  triangular  interval  correspond- 
ing to  a  depression  in  the  skin  when  the  thumb  is  extended,  in  which 
the  continuation  of  the  radial  artery  may  be  felt  pulsating. 


MUSCLES  OF  THE  HAND. 

The  muscles  of  the  hand  are  all  situated  upon  its  palmar  sur- 
face and  between  the  metacarpal  bones.  Considered  with  reference 
to  their  relative  position,  they  form  three  groups,  namely,  those  of 
the  thumb  constituting  the  thenar  eminence  or  ball  of  the  thumb, 
those  of  the  little  finger  forming  the  hypothenar  eminence,  and 
those  occupying  the  middle  of  the  palm.  • 

The  skin  and  palmar  aponeurosis  having  been  removed  in  the 
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dissection  of  the  forearm,  the  muscles  of  the  thenar  and  hypothenar 
eminences  will  first  claim  attention. 

The  Mudcles  of  the  Ball  of  the  Thumb  are  four  in  number, 
namely,  an  abductor,  short  flexor,  adductor,  and  the  opponens. 

The  ABDUCTOR  OF  THE  THUMB  {dbductoT  pollic%B\  the  most  super- 
ficial muscle  of  the  thenar  eminence,  is  flat  and  narrow ;  it  arises 
fleshy  and  tendinous  from  the  superficial  surface  of  the  anterior 
annular  ligament  and  from  the  trapezium,  passes  outward  and  for- 
ward, and  is  inserted  by  a  narrow  tendinous  extremity  into  the  out- 
side of  the  base  of  the  first  phalanx. 

Use. — To  separate  the  thumb  from  the  fingers. 

Dissection. — ^Detach  the  abductor  from  its  origin,  and  turn  it  outward. 

The  OPPONENS,  flat  and  triangular,  arises  from  the  anterior  annu- 
lar ligament  and  trapezium,  and  is  inserted  into  the  whole  length  of 
the  radial  border  of  the  metacarpal  bone  of  the  thumb. 

Use. — To  approximate  the  metacarpal  bone  of  the  thumb  to  the 
palm  of  the  hand. 

Dissection. — Detach  the  opponens  from  its  origin,  and  turn  it  outward; 
in  doing  this,  it  will  be  found  to  be  yery  intimately  connected  by  its  under 
surface  to  the  following  muscle. 

The  SHORT  FLEXOR  OF  THE  THUMB  {fUxor  brevts  poUictg)  is  larger 
than  the  preceding,  and  placed  beneath  it.  It  consists  of  two  parts, 
which  contain  between  them  the  tendon  of  the  long  flexor.  The 
anterior  division  arises  from  the  annular  ligament  and  from  the 
trapezium  and  scaphoid  bones,  and  is  inserted  tendinous  into  the 
base  of  the  first  phalanx  on  its  radial  side.  The  posterior  arises 
from  the  magnum,  trapezoid,  and  base  of  the  middle  metacarpal 
bone,  and  is  inserted  by  a  short  tendon  into  the  base  of  the  first 
phalanx.  The  two  divisions  are  at  first  entirely  separate,  but  unite 
to  form  a  single  fieshy  mass,  but  again  divide  at  their  insertion. 
Two  sesamoid  bones  are  found  in  the  tendons,  where  they  pass  over 
the  metacarpo-phalangeal  articulation. 

Use. — To  fiex  the  first  phalanx  upon  the  metacarpal  bone,  and 
the  latter  upon  the  wrist. 

The  ADDUCTOR  OF  THE  THUMB  {adductor  poUicii),  broad,  flat,  and 
triangular,  arises  from  about  two-thirds  of  the  palmar  surface  of  the 
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middle  metacarpal  bone,  passes  outward,  its  fibres  converging,  and 
is  inserted  by  a  pointed  extremity  into  the  base  of  the  first  phalanx 
of  the  thumb  in  connection  with  the  preceding. 
Use. — To  approximate  the  thumb  to  the  fingers. 

The  Muscles  of  the  Little  Finger  are  three  in  number,  namely, 
an  abductor,  a  short  flexor,  and  an  adductor.  Lying  upon  the  sur- 
face of  these  is  a  cutaneous  muscle  called  the  small  palmar,  which, 
however,  is  often  so  poorly  developed  as  to  escape  notice. 

The  SMALL  PALMAR  MUSCLB  {jpolmaris  brevis)  is  a  thin  quadran- 
gular plane  of  pale  muscular  fibres  situated  immediately  beneath  the 
skin  of  the  hypothenar  eminence.  It  arises  from  the  annular  liga- 
ment and  palmar  aponeurosis,  passes  transversely  outward,  and  is 
inserted  into  the  skin  upon  the  inner  border  of  the  hand. 

Use. — To  draw  the  skin  of  the  hypothenar  eminence  toward  the 
middle  line  of  the  palm,  as  in  forming  the  hand  into  a  cup. 

The  ABDUCTOR  OF  THB  LITTLE  FINQBR  {ohductor  minimi  digitt)j  flat 
and  narrow,  arises  fleshy  from  the  internal  extremity  of  the  anterior 
annular  ligament  and  from  the  pisiform  bone,  passes  downward 
along  the  inner  border  of  the  hand,  and  is  inserted  by  a  short  ten- 
don into  the  base  of  the  first  phalanx  of  the  little  finger  upon  its 
ulnar  side. 

Use. — To  separate  the  little  finger  from  the  others. 

The  SHORT  FLEXOR  OF  THB  LITTLE  FINGER  {flexor  Irevis  minimi 
digiti)  is  situated  along  the  radial  side  of  the  preceding,  and  sepa- 
rated from  it  by  the  deep  palmar  branch  of  the  ulnar  nerve.  It 
arises  from  the  annular  ligament  and  unciform  bone,  and  is  in- 
serted into  the  base  of  the  first  phalanx. 

The  ADDUCTOR  OF  THE  LITTLE  FINGER,  more  deeply  seated  than 
the  preceding,  and  slightly  overlapped  by  it,  afises  from  the  annu- 
lar ligament  and  unciform  bone,  and  is  inserted  into  nearly  the 
whole  length  of  the  metacarpal  bone. 

Use. — To  approximate  the  little  finger  to  the  others. 

The  Muscles  of  the  Middle  Region  of  the  Band  are  the  lumbrical 
and  interosseal. 
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The  LUMBRICAL  MUSCLES,  four  in  number,  are  small,  round,  fleshy 
fascicles,  which  arise  near  the  wrist  from  the  four  tendons  of  the 
deep  flexor  muscle  of  the  fingers,  proceed  downward  along  with 
these  tendons,  and  end  in  as  many  delicate  tendons,  which  pass  to 
the  radial  sides  of  the  respective  fingers,  and,  uniting  with  the  ten- 
dons of  the  interosseal  muscles,  are  inserted  into  the  expansion  of 
the  extensor  tendons  upon  the  back  of  the  first  phalanges. 

Use. — To  assist  the  flexor  tendons  in  bending  the  metacarpo- 
phalangeal articulations. 

Dissection. — Remove  all  the  preceding  muscles  and  the  flexor  tendons 
from  the  palm  of  the  hand,  and  the  extensor  tendons  upon  the  dorsal  sur- 
face and  the  interosseal  muscles  will  be  brought  into  view. 

The  INTEROSSEAL  MUSCLES  (scven  in  number,  excluding  the  adduc- 
tor of  the  thumb  and  including  the  abductor  of  the  index  finger)  are 
situated  between  the  metacarpal  bones,  and  are  all  adductors  and 
abductors  of  the  fingers  in  reference  to  the  middle  line  of  the  hand. 
They  are  divided  into  a  palmar  and  a  dorsal  group. 

The  palmar  interoBsedU^  three  in  number,  are  adductors,  and 
belong  respectively  to  the  index,  ring,  and  little  fingers.  Each  one 
originates  from  the  whole  length  of  the  corresponding  metacarpal 
bone,  and  is  inserted  into  the  base  of  the  first  phalanx. 

The  dorsal  interosdeals  are  abductors,  and  belong  to  the  index, 
middle,  and  ring  fingers,  the  middle  finger  having  two,  one  upon 
each  side.  The  first  dorsal  interosseal  or  abductor  of  the  index 
finger  is  the  largest  of  the  series,  and  is  sometimes  described  sepa- 
rately. It  is  triangular,  and  has  two  origins ;  one  from  the  inner 
border  of  the  metacarpal  bone  of  the  thumb,  and  the  other  from  the 
metacarpal  bone  of  the  index  finger ;  the  fibres  converge  toward  a 
tendon  which  is  inserted  into  the  base  of  the  first  phalanx  on  its 
radial  side. 


VESSELS  AND  NERVES  OF  THE  SUPERIOR  EXTREMITT. 

One  limb  having  been  reserved  for  the  special  study  of  the  vessels 
and  nerves,  the  student  should  first  direct  his  attention  to  the  super- 
ficial veins  and  cutaneous  nerves. 

Dissection. — ^Divide  the  skin  and  subcutaneous  adipose  layer,  which 
latter  is  generally  very  thick  in  females  and  children,  by  an  incision  extend- 
ing from  the  top  of  the  shoulder  to  the  bond  of  the  %lbow,  and  thence  along 
the  middle  of  the  anterior  surfiu^  of  the  forearm  to  the  wrist;  intersect  this 
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at  each  extremity  by  it  circular  cut  extending  entirely  around  tlie  limb,  and 
proceed  to  dissect  biick  the  two  flaps.  In  performing  this  dissection,  great 
care  is  necessary  to  avoid  removing  the  subcntaucoos  veios  and  nerves.  If 
the  veins  have  been  previonsly  fill^  with  solid  injection,  which,  however,  is 
a  ftomcwhat  diffionlt  undertaking,  and  henoe  rarely  done  in  the  prepara- 
tion of  a  subject  for  ordinary  purposes,  the  dissection  will  he  very  much 
facilitated. 


The  STrPEKPlciAL  veins  of  the  Buperior  extremity  are  situated 
between  the  Bubcntaneoos  layer  of  adipose  tiasae  and  the  aponeurosis 
that  covers  the  moscles.  Tliey  commence  upon  the  fingers  and 
hand  bj  an  infinite  ntimber  of  Bmall  ramified  branches,  which  unite 
npon  the  anterior  aspect  of  the  forearm  to  form  three  main  trunks, 
called  the  radial,  median,  and  ulnar  Toins.  These  terminate  at  the 
head  of  the  elbow  in  two  trunks,  named  the  basilic  nnd  cephalic, 
which  proceed  np  the  arm ;  the  former  along  its  inner,  and  the  latter 
along  its  onter  aspect,  and  finally  end  in  the  axil- 
lary vein.  The  most  common  arrangement  of  ^^8-  2iS. 
these  vessels  is  that  described  in  the  following 
paragraphs,  but  their  varieties  are  too  numerous 
to  mention. 

Theradial cutaneous  vein  (Fig.  243,  a), situated, 
as  itB  name  indicates,  along  the  radial  or  external 
border  of  the  forearm,  commences  near  the  wrist 
by  the  union  of  branches  from  the  dorsal  surface 
of  the  thumb  and  forefinger.  At  the  bend  of  the 
elbow,  it  unites  with  the  external  division  of  the 
median  vein  (median  cephalic)  to  form  the  cepha- 
lic vein.  Below  the  elbow,  it  is  in  close  relation 
with  some  branches  of  the  external  cutaneous 
nerve,  and  opposite  the  joint,  lies  near  the  trunk 
of  the  same  nerve. 

The  cephalic  vein  (6),  formed,  as  just  men- 
tioned, by  the  union  of  the  radial  and  median 
cephalic  veins  at  the  outer  side  of  the  hend  of  the 
elbow,  proceeds  toward  the  shoulder,  lying  at  first 
upon  the  external  border  of  the  biceps  muscle,  and 
then  in  the  groove  between  the  deltoid  and  great 
pectoral  mnscles  as  far  as  the  clavicle,  beneath 
which  it  bends  to  join  the  axillary  vein.  At  its 
commencement,  opposite  the  elbow,  this  vessel  is 
in  relation  with  the  trunk  of  the  external  cuta-       iupwiai  Htnaiir. 
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neous  nerve,  which  here  perforates  the  brachial  aponeurosis  to  reach 
the  skin  of  the  forearm. 

The  ulnar  cutaneous  veins^  two  in  number,  an  anterior  and  a  pos- 
terior, are  situated  along  the  internal  border  of  the  forearm.  The 
posterior  (d)  commences  upon  the  back  of  the  hand,  ascends  upon 
the  posterior  aspect  of  the  forearm,  and  at  the  bend  of  the  elbow 
comes  forward  to  join  the  basilic  vein.  The  anterior  (e)  commences 
in  the  neighborhood  of  the  wrist,  proceeds  upward  upon  the  anterior 
surface  of  the  forearm  near  its  inner  or  ulnar  border,  and,  having 
reached  the  inner  part  of  the  bend  of  the  elbow,  unites  with  a  branch 
from  the  median  {median  basilic)  to  form  the  basilic  vein. 

The  basilic  vein  {e),  formed  by  the  union  of  the  anterior  ulnar  and 
median  basilic  veins,  ascends  upon  the  inner  side  of  the  biceps  muscle, 
and  a  short  distance  above  the  elbow,  varying  from  half  an  inch  to 
two  or  three  inches,  perforates  the  brachial  aponeurosis,  and  termi- 
nates in  one  of  the  accompanying  veins  of  the  brachial  artery.  At 
other  times,  it  remains  distinct  and  opens  into  the  axillary  vein. 

The  median  vein  (/),  situated  along  the  middle  of  the  anterior 
surface  of  the  forearm,  commences  by  the  union  of  a  great  number 
of  branches  in  this  region,  and,  a  short  distance  below  the  elbow, 
divides  into  two  trunks,  which  open  into  the  cephalic  and  basilic 
veins,  and  are,  consequently,  called  the  median  cephalic  and  median 
basilic.  The  median  basilic  {g)y  generally  the  larger  of  the  two, 
passes  obliquely  upward  and  inward  upon  the  surface  of  the  aponeu- 
rotic expansion  of  the  biceps  tendon,  which  separates  it  from  the 
brachial  artery ;  it  is  crossed  by  branches  of  the  internal  cutaneous 
nerve,  and  presents,  therefore,  two  objections  to  its  selection  for  the 
purpose  of  venesection.  The  median  cephalic  (A)  ascends  outward 
to  join  the  cephalic  vein,  crossing  in  its  course  branches  of  the  exter- 
nal cutaneous  nerve. 

The  NERVES  met  with  in  dissecting  the  superficial  veins  of  the 
arm,  are  branches  of  the  internal  and  external  cutaneous. 

The  internal  cutaneous  nervCj  the  smallest  of  the  divisions  of  the 
brachial  plexus,  descends  the  arm  along  the  inner  side  of  the  biceps 
muscle,  and,  having  arrived  just  above  the  internal  condyle  of  the 
humerus,  perforates  the  brachial  aponeurosis  in  company  with  the 
basilic  vein,  and  divides  into  two  sets  of  branches ;  one  of  these 
passes  downward  and  outward,  sometimes  behind,  but  most  com- 
monly in  front  of  the  nledian  basilic  vein,  and  is  distributed  to  the 
skin  of  the  forearm  and  hand ;  the  other  turns  round  the  back  of 
the  arm  above  the  elbow,  and  descends  along  the  ulna  to  the  skin 
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of  the  back  of  the  forearm  and  hand.  The  filaments  that  lie  in 
relation  with  the  median  basilic  vein  are  liable  to  be  wounded  by 
the  lancet  in  opening  this  vessel. 

The  eo^emal  cutaneous  nervcj  also  a  branch  of  the  brachial  or 
axillarj  plexus,  descends  outward  from  its  origin,  perforates  the 
coraco-brachial  muscle,  passes  between  the  biceps  and  anterior  bra- 
chial muscle,  and  emerges  from  beneath  the  brachial  aponeurosis 
opposite  the  tendon  of  the  biceps ;  having  reached  the  surface  of 
the  aponeurosis,  it  descends,  sometimes  in  front  of,  but  generally 
behind  the  median  cephalic  vein,  proceeds  along  the  external  side 
of  the  median  vein,  and  divides  into  an  anterior  and  a  posterior 
branch.  The  former  is  distributed  to  the  skin  of  the  back  of  the 
forearm  as  far  as  the  wrist,  and  the  latter  to  the  skin  upon  the 
anterior  surface  of  the  forearm,  some  of  its  filaments  extending  into 
the  hand. 

The  SUPERFICIAL  LYMPHATICS  of  the  Upper  extremity  are  very 
numerous,  and  accompany  the  superficial  veins.  At  the  bend  of  the 
elbow,  some  of  them  pass  through  a  single  lymphatic  gland  situated 
in  front  of  the  internal  condyle  of  the  humerus,  and  terminate 
in  the  lymphatic  glands  placed  along  the  course  of  the  brachial 
artery;  others  ascend  along  with  the  cephalic  vein,  and,  passing 
with  this  vessel  between  the  deltoid  and  great  pectoral  muscles, 
terminate  beneath  the  clavicle  in  one  or  more  lymphatic  glands 
connected  with  those  at  the  lower  part  of  the  neck."^ 

Dissection. — Having  completed  the  study  of  the  cutaneous  veins  and 
nerves,  the  student  should  remove  the  aponeurosis  of  the  arm,  forearm,  and 
hand,  and  trace  the  brachial  artery,  veiDs,  and  nerves,  to  their  smaller  sub- 
divisions. To  do  this,  ho  should  commence  in  the  axilla,  and,  taking  the 
artery  and  nerves  separately,  follow  them  down  the  arm  and  forearm,  dis- 
secting off  the  areolar  tissue  by  which  they  are  surrounded,  and  separating 
the  qiuscles  as  occasion  may  require. 

The  Brachial  or  Humeral  Artery. — The  brachial  artery,  the 
continuation  of  the  subclavian  and  axillary,  extends  from  the  lower 
border  of  the  axillary  space  to  the  bend  of  the  elbow,  immediately 
below  which  it  divides  into  the  radial  and  ulnar  arteries.  Its  course, 
although  nearly  straight,  is  not  exactly  parallel  with  the  humerus,  but 
crosses  this  bone  very  obliquely  from  above  downward  and  forward. 
It  is  covered  anteriorly  by  the  skin,  subcutaneous  areolar  adipose  tis- 

*  Qaain. 
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sue,  and  brachial  aponenrOBis.  In  the  upper  half  of  the  arm  it  is  uto- 
ated  between  the  internal  intermtucolar  septum  of  the  brachial  spo- 
asis  and  the  intenial  surface  of  the  coraco-brachial  tnoBcle ;  at  the 
middle  of  the  arm  it  reaches  the  inner 
side  of  the  biceps,  and  rests  apoQ  the 
insertion  of  the  ooraco-brachial  mnscle, 
and  thence  to  the  elbov  occapies  a  tri- 
angular canal,  bounded  exUmaUy  b; 
the  inner  border  of  the  biceps,  which 
slightly  overlaps  it ;  iiUemaUy  by  the 
intermnscnlar  septum,  vhicb  is  here  at- 
tached to  the  condyloid  ridge  of  the 
humerus,  and  separates  the  vessel  fnm 
the  inner  border  of  the  triceps ;  and 
behind  by  the  anterior  brachial  mngelei 
which  separates  it  from  the  bone.  It 
is  accompanied  in  its  whole  course  by 
two  companion  veins,  which  are  closely 
connected  to  it  on  each  side,  and  by 
the  median  nerve,  which  lies  imme- 
diately in  front  of  it  in  the  upper  part 
of  the  arm,  but  crosses  its  anterior  sur- 
face* very  obliquely  near  the  middle, 
and  ia  thence  placed  upon  its  internal 
side.  In  the  lower  part  of  the  arm  it 
is  also  in  relation  with  the  baMlic  vein, 
which  is  placed  either  immediately  in 
front  of  it  or  a  little  to  its  inner  side. 
At  the  bend  of  the  elbow  the  bra- 
i.  Trie^H.  chial  artery  with  its  companion  veins, 
and  with  the  median  nerve  in  close  con- 
tact witb  its  inner  side,  is  situated  beneath  the  tendinous  expansion 
of  the  biceps  muscle,  which  separates  it  from  the  median  basilic  vein. 
It  has  the  muscles  that  originate  from  the  internal  condyle  of  the 
humerus  on  the  one  side  and  the  round  tendon  of  the  biceps  on  the 
other,  and  rests  npon  the  lower  extremity  of  the  anterior  brachial 
muscle.  It  then  sinks  into  the  triangalar  space  bounded  internally 
by  the  round  pronator  muscle,  and  externally  by  the  long  supinator, 
and  divides,  about  an  inch  below  the  articulation,  into  its  two  ter- 
minal branches. 
'  The  mediaD  nerve  sometimei  orossea  behind  the  artei;  inetoad  of  in  front 
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Peculiarities.— On  acoount  of  the  great  surgical  importanoe  of  the  bra- 
chial artery y  its  anomalies  deserye  particular  attention. 

Occasionally  the  artery  has  been  observed  to  deviate  from  its  usual  course ; 
instead  of  occupying  the  middle  line  at  the  bend  of  the  elbow,  it  is  placed 
in  front  of  the  internal  condyle  of  the  humerus,  whence  it  passes  obliquely 
outward  through  the  round  pronator  muscle,  to  reach  the  middle  of  the 
upper  part  of  the  forearm,  where  it  divides  into  the  radial  and  ulnar  arte- 
ries. But  by  far  the  most  common  anomaly,  occurring  about  once  in  every 
five  or  six  cases,*  is  a  high  division  of  the  vessel  into  its  two  terminal 
branches  (the  radial  and  ulnar),  which  may  take  place  at  any  point  between 
the  elbow  and  axilla.  The  two  vessels  thus  given  off  usually  descend  close 
together,  occupying  the  ordinary  position  of  the  brachial  artery,  but  not 
unfrequently  one  or  the  other  pursues  a  different  course.  Thus  the  radial 
artery,  the  smaller  of  the  two,  often  arises  from  the  inner  side  of  the  bra- 
chial, descends  along  the  corresponding  side  of  the  ulnar,  and,  at  the  bend 
of  the  elbow,  crosses  the  latter  beneath  the  tendinous  expansion  of  the  biceps 
to  reach  the  external  border  of  the  forearm.  In  other  instances,  the  ulnar 
division  leaves  the  radial  in  the  lower  part  of  the  arm,  and  passes  toward 
the  internal  condyle  lying  generally  beneath  the  aponeurons,  but  sometimes 
upon  its  surface. 

Branches  of  the  Brachial  Artery. — The  branohes  of  the  bra- 
chial artery  that  have  received  names  are  the  superior  profunda, 
nutritious,  inferior  profunda,  and  anastomotic  arteries.  Besides 
these,  a  number  of  others  are  given  off  to  the  coraco-brachial,  biceps, 
and  anterior  brachial  muscles. 

The  Buperior  profunda  artery  arises  from  the  brachial  just  below  the  bor- 
der of  the  great  teres  muscle,  descends  backward  between  the  internal  and 
middle  heads  of  the  triceps  muscle,  and  winds  spirally  around  the  humerus 
in  company  with  the  musculo-spiral  nerve  to  reach  the  structures  in  the 
neighborhood  of  the  external  condyle.  It  is  distributed  principally  to  the 
triceps  and  the  muscles  that  originate  from  the  external  condyle.  Occa- 
sionally, this  vessel  is  a  branch  of  the  subscapular  artery  and  sometimes  of 
the  axUlary. 

The  nutritious  artery  is  a  small  twig  that  comes  off  about  the  middle  of 
the  arm,  enters  the  nutritious  foramen  of  the  humerus,  and  is  distributed  to 
the  medullary  membrane  or  endosteum. 

The  inferior  profunda  artery^  larger  than  the  preceding,  immediately  be- 
low which  it  originates,  descendiB  inward  in  company  with  the  ulnar  nerve, 
and  is  distributed  to  the  structures  about  the  inner  condyle  of  the  humerus, 
anastomosing  with  the  recurrent  branch  of  the  ulnar.  It  is  not  unfrcquently 
a  branch  of  the  superior  profunda. 

The  anastomotic  artery  originates  from  the  brachial  an  inch  or  two  above 
the  elbow-joint.  It  curves  transversely  inward  across  the  surface  of  the  ante- 
rior brachial  muscle,  sends  branches  to  the  round  pronator  and  triceps  mus- 
cles, and  anastomoses  in  front  with  the  anterior  ulnar  recurrent,  and  upon 
the  posterior  surface  of  the  lower  extremity  of  the  humerus  with  the  poste- 
rior ulnar  recurrent  and  superior  profunda. 

*  Qaain. 
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little  finger;  the  second  divides  opposite  the  fourth  metacarpal  space  into 
two  branches  which  supply  the  adjacent  borders  of  the  little  and  ring  fin- 
gers; the  third  and  fourth  divide  in  the  same  manner  opposite  the  second 
and  third  metacarpal  spaces,  and  supply  the  adjacent  border  of  the  ring  and 
middle  and  middle  and  index  fingers. 

The  RADIAL  ARTERY,  smaller,  straighter,  and  more  superficial  than 
the  ulnar,  descends  at  first  a  little  obliquely  outward  to  reach  the 
anterior  surface  of  the  radius,  along  the  front  of  which  it  then  pro- 
ceeds in  a  vertical  direction;  having  gained  the  lower  extremity  of 
the  radius,  it  turns  round  the  outer  border  of  the  wrist,  passes 
through  the  angle  formed  by  the  metacarpal  bones  of  the  thumb 
and  index  finger,  and  crosses  the  deep  part  of  the  palmar  of  the 
hand  to  form  the  deep  palmar  arch,  which  is  completed  by  unitbg 
with  the  communicating  branch  of  the  superficial  palmar  arch.  In 
the  first  part  of  its  course,  the  artery  is  in  contact  with  the  tendon  of 
the  biceps,  rests  upon  the  short  supinator  muscle,  and  is  overlapped 
by  the  fleshy  part  of  the  long  supinator.  About  the  middle  of  the 
forearm  it  becomes  subcutaneous,  and  lies  upon  the  insertion  of 
the  round  pronator  muscle  and  between  the  long  supinator  and  radio- 
carpal flexor.  In  the  lower  part  of  the  forearm,  the  point  at  which 
the  pulse  is  usually  examined,  it  lies  almost  immediately  upon  the 
bone  between  the  tendons  of  the  radio-carpal  flexor  and  long  supina- 
tor muscles,  and  is  covered  only  by  the  common  aponeurosis,  subcu- 
taneous areolar  tissue,  and  skin. 

The  radial  artery  is  accompanied  by  two  veins,  which  are  in  close 
connection  with  it  on  each  side.  At  the  junction  of  the  superior 
with  the  middle  third  of  the  forearm,  it  is  joined  from  without  by 
the  musculo-spiral  or  radial  nerve,  which,  however,  leaves  it  before 
reaching  the  wrist,  and  turns  round  the  radius  to  the  back  of  the 
limb. 

At  the  lower  extremity  of  the  radius,  the  artery  turns  outward 
below  the  styloid  process,  passes  beneath  the  tendons  of  the  first 
two  extensors  of  the  thumb,  traverses  the  triangular  space  be- 
tween their  tendons  and  that  of  the  extensor  of  the  first  phalanx, 
and  may  be  here  felt  pulsating,  being  covered  only  by  the  skin 
and  fascia  ;  it  next  crosses  beneath  the  last  named  tendon,  and  en- 
ters the  palm  of  the  hand  through  the  angle  formed  by  the  meta- 
carpal bones  of  the  thumb  and  index  finger,  and  between  the  heads 
of  the  first  interosseous  muscle. 

Branches. — The  branches  of  the  radial  artery  are  numerous  and 
mostly  small.     Those  given  off"  whilst  the  vessel  is  upon  the  forearm, 
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Branches. — The  named  branches  of  the  ulnar  artery  are  the 
anterior  and  posterior  recurrent,  interosseous,  and  anterior  and  pos- 
terior carpal.  Besides  these,  a  number  of  others  are  supplied  to  the 
muscles  with  which  it  is  in  contact. 

The  very  small  anterior  recurrent  ulnar  artery  arises  from  the  ulnar 
immediately  below  its  commencement,  ascends  upon  the  insertion  of  the 
anterior  brachial  muscle  covered  by  the  round  pronator,  to  which  it  gives 
branches,  and  anastomoses  with  the  inferior  profunda  and  anastomotic 
branches  of  the  brachial. 

The  posterior  ulnar  recurrent  artery  is  larger  than  the  preceding,  and 
originates  immediately  below  it.  It  passes  upward  and  inward  beneath  the 
superficial  muscles  that  arise  from  the  internal  condyle  of  the  humerus,  and 
then  between  the  two  heads  of  thlB  ulno-carpal  flexor  lying  here  beneath  the 
ulnar  nerve,  supplies  branches  to  the  various  muscles  with  which  it  is  in 
contact,  also  to  the  elbow-joint  and  ulnar  nerve,  and  anastomoses  upon  the 
okcranon  process  of  the  ulna  with  the  anastomotic  and  superior  profunda. 

The  common  tnferosieous  artery  is  a  short  and  tolerably  large  trunk, 
which  comes  from  the  ulnar  artery  opposite  the  bicipital  tuberosity  of  the 
radius,  and  divides  into  an  anterior  and  a  posterior  branch.  The  anterior 
intero89eou9  artery  descends  the  forearm  upon  the  anterior  surface  of  the 
interosseous  membrane  and  between  the  deep  flexor  of  the  fingers  and  the 
long  flexor  of  the  thumb.  Having  arrived  at  the  superior  border  of  the 
square  pronator  muscle,  it  perforates  the  membrane,  and  is  distributed  to 
the  back  of  the  wrist,  anastomosing  here  with  the  carpal  branches  of  the 
radial  and  ulnar.  The  posterior  interosseous  artery  passes  through  the  defi- 
ciency in  the  interosseous  membrane  immediately  below  the  elbow-joint,  and 
is  distributed  to  the  muscles  upon  the  back  of  the  forearm;  it  sends  a  small 
recurrent  branch  to  the  structures,  upon  the  back  part  of  the  elbow. 

The  anterior  and  posterior  carpal  branches  are  very  small,  and  supply  the 
corresponding  parts  of  the  wrist-joint,  anastomosing  with  the  carpal  branches 
of  the  radial  artery. 

The  SUPERFICIAL  PALMAR  ARTERY  or  ARCH  is  the  Continuation  of 
the  ulnar  artery.  It  commences  near  the  internal  border  of  the 
wrist,  passes  over  the  internal  attachment  of  the  anterior  annular 
ligament,  and  is  covered  here  only  by  the  skin,  subcutaneous  areolar 
tissue,  and  small  palmar  muscle;  it  then  crosses  the  palm  of  the 
hand  beneath  the  palmar  aponeurosis  and  upon  the  superficial  flexor 
tendons,  describing  a  curve  convex  toward  the  fingers,  and  termi- 
nates by  uniting  with  the  superficial  volar  branch  of  the  radial  upon 
the  ball  of  the  thumb.  In  crossing  the  hand,  it  is  superficial  to  the 
divisions  of  the  ulnar  and  median  nerves,  and  sends  oflf  a  communi- 
cating branch  to  the  deep  palmar  arch,  and  numerous  branches 
{digital  arteries)  to  the  fingers. 

The  digital  hrancJies,  generallj  four  in  number,  are  given  off  from  the 
convexity  of  the  palmar  arch,  and  proceed  toward  the  roots  of  the  fingers. 
The  first  or  most  internal  runs  along  the  internal  or  ulnar  border  of  the 
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little  finger;  the  second  divides  opposite  the  fourth  metacarpal  space  into 
two  branches  which  supply  the  adjacent  borders  of  the  little  and  ring  fin- 
gers; the  third  and  fourth  divide  in  the  same  manner  opposite  the  second 
and  third  metacarpal  spaces,  and  supply  the  adjacent  border  of  the  ring  and 
middle  and  middle  and  index  fingers. 

The  RADIAL  ARTERY,  Smaller,  straighter,  and  more  superficial  than 
the  ulnar,  descends  at  first  a  little  obliquely  outward  to  reach  the 
anterior  surface  of  the  radius,  along  the  front  of  which  it  then  pro- 
ceeds in  a  vertical  direction;  having  gained  the  lower  extremity  of 
the  radius,  it  turns  round  the  outer  border  of  the  wrist,  passes 
through  the  angle  formed  by  the  metacarpal  bones  of  the  thumb 
and  index  finger,  and  crosses  the  deep  part  of  the  palmar  of  the 
hand  to  form  the  deep  palmar  arch,  which  is  completed  by  uniting 
with  the  communicating  branch  of  the  superficial  palmar  arch.  In 
the  first  part  of  its  course,  the  artery  is  in  contact  with  the  tendon  of 
the  biceps,  rests  upon  the  short  supinator  muscle,  and  is  overlapped 
by  the  fleshy  part  of  the  long  supinator.  About  the  middle  of  the 
forearm  it  becomes  subcutaneous,  and  lies  upon  the  insertion  of 
the  round  pronator  muscle  and  between  the  long  supinator  and  radio- 
carpal flexor.  In  the  lower  part  of  the  forearm,  the  point  at  which 
the  pulse  is  usually  examined,  it  lies  almost  immediately  upon  the 
bone  between  the  tendons  of  the  radio-carpal  flexor  and  long  supina- 
tor muscles,  and  is  covered  only  by  the  common  aponeurosis,  subcu- 
taneous areolar  tissue,  and  skin. 

The  radial  artery  is  accompanied  by  two  veins,  which  are  in  close 
connection  with  it  on  each  side.  At  the  junction  of  the  superior 
with  the  middle  third  of  the  forearm,  it  is  joined  from  without  by 
the  musculo-spiral  or  radial  nerve,  which,  however,  leaves  it  before 
reaching  the  wrist,  and  turns  round  the  radius  to  the  back  of  the 
limb. 

At  the  lower  extremity  of  the  radius,  the  artery  turns  outward 
below  the  styloid  process,  passes  beneath  the  tendons  of  the  first 
two  extensors  of  the  thumb,  traverses  the  triangular  space  be- 
tween their  tendons  and  that  of  the  extensor  of  the  first  phalanx, 
and  may  be  here  felt  pulsating,  being  covered  only  by  the  skin 
and  fascia  ;  it  next  crosses  beneath  the  last  named  tendon,  and  en- 
ters the  palm  of  the  hand  through  the  angle  formed  by  the  meta- 
carpal bones  of  the  thumb  and  index  finger,  and  between  the  heads 
of  the  first  interosseous  muscle. 

Brakches. — The  branches  of  the  radial  artery  are  numerous  and 
mostly  small.     Those  given  ofif  whilst  the  vessel  is  upon  the  forearm. 
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are  the  radial  recurrent^  mnscular,  anterior  carpal  and  superficial 
Tolar. 

The  radial  recurrent  artery  arises  just  below  the  elbow-joint,  ascends 
to  the  parts  about  the  external  condyle,  and  anastomoses  with  the  superior 
profunda. 

The  muicular  branches  are  small  twigs  to  the  muscles  upon  the  anterior 
and  outer  part  of  the  forearm. 

The  anterior  carpal  is  a  small  branch  given  off  opposite  the  lower  extre- 
mity of  the  radius  ;  it  ramifies  upon  the  front  of  the  wrist,  and  anastomoses 
with  the  corresponding  branch  of  the  ulnar. 

The  ntperficial  volar  or  radio-palmar  artery ,  generally  small,  but  not  un- 
frequently  quite  large,  arises  from  the  radial  immediately  below  the  inferior 
extremity  or  the  radius,  passes  downward  and  inward  oyer  the  external  at- 
tachment of  the  anterior  annular  ligament,  sends  branches  to  the  muscles 
of  the  thenar  eminence,  and  terminates  in  the  outer  extremity  of  the  super- 
ficial palmar  arch. 

The  branches  given  off  by  the  radial  while  upon  the  wrist,  are 
the  posterior  carpal,  metacarpal,  dorsal  arteries  of  the  thumb,  and 
dorsal  artery  of  the  index  finger. 

The  posterior  carpal  branch  passes  across  the  back  of  the  wrist  beneath 
the  radial  extensor  tendons,  anastomoses  with  the  terminal  divisions  of  the 
anterior  interosseous  artery,  and  gives  off  dorsal  interosseous  twigs  to  the 
muscles  of  the  third  and  fourth  metacarpal  interspaces. 

The  metacarpal  branch  descends  between  the  second  and  third  metacar- 
pal bones,  and  sends  twigs  to  the  backs  of  the  index  and  middle  fingers. 

The  dorsal  arteries  of  the  thumb,  two  in  number,  and  very  small,  come 
off  upon  the  back  of  the  metacarpal  bone,  and  are  distributed  to  the  skin  of 
the  back  of  the  thumb. 

The  dorsal  artery  of  the  index  finger,  also  very  small,  runs  along  the  ra- 
dial side  of  the  back  of  the  index  finger. 

The  branches  of  the  radial  upon  the  palm  of  the  hand  are  the 
large  artery  of  the  thumb,  and  the  radial  branch  for  the  index 
finger. 

The  large  artery  of  the  thumb  (magna  poUicis)  arises  from  the  radial 
immediately  after  it  reaches  the  palm  of  the  hand,  descends  along  the  ulnar 
border  of  the  metacarpal  bone  of  the  thumb,  and  opposite  the  head  of  this 
bone  divides  into  two  branches,  which  proceed  along  the  opposite  borders  of 
the  phalanges. 

The  radial  branch  for  the  index  finger  arises  close  to  the  preceding  and 
descends  to  supply  the  radial  border  of  the  index  finger,  the  opposite  border 
being  supplied  by  one  of  the  digital  branches  of  the  superficial  palmar  arch. 

m 

The  deep  palmar  arch,  the  continuation  of  the  radial  artery  in 
the  hand,  traverses  the  palmar  surface  of  the  metacarpus  from  with- 
out inward,  forming  a  curve  convex  forward,  and  joins  the  commu- 
48 
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nicating  branch  from  the  superficial  palmar  arch.  It  gives  ofif  seve- 
ral small  branches,  the  most  important  of  which  are  the  three 
interosseous,  to  the  muscles  of  the  three  metacarpal  interspaces. 

The  Deep  Veins. — All  the  larger  subdivisions  of  the  brachial 
artery  have  each  two  companion  veins,  one  upon  each  side.  The 
veins  are  contained  within  the  sheaths  of  the  arteries,  and  are  closely 
adherent ;  they  communicate  freely  with  each  other  by  cross 
branches,  and  receive  at  different  points  communicating  branches 
from  the  superficial  veins.  All  eventually  terminate  in  the  two 
brachial  veins,  which  at  the  margin  of  the  axilla  unite  to  form  the 
axillary  vein  heretofore  described. 

The  DEEP  LTMPHATics  of  the  upper  extremity  are  very  numerous, 
and  accompany  the  larger  bloodvessels.  Some  of  them,  in  their 
course  toward  the  trunk,  pass  through  the  lymphatic  glands  situated 
along  the  brachial  artery,  and  all  ultimately  traverse  the  lymphatic 
glands  of  the  axilla. 


THE  NERVES  OF  THE  SUPERIOR  EXTREMTTT. 

« 

The  nerves  of  the  upper  extremity  are  all,  with  the  exception  of 
the  humeral  branch  of  the  second  intercostal  nerve,  branches  of  the 
brachial  or  axillary  plexus,  the  structure  and  relations  of  which 
have  been  described  in  connection  with  the  anatomy  of  the  neck 
and  axilla.     They  are — 

1.  The  supra-scapular  nerve. 

2.  The  sub-scapular  nerves. 

3.  The  circumflex  nerve. 

4.  The  internal  cutaneous  nerve. 

5.  The  small  internal  cutaneous  nerve. 

6.  The  external  or  musculo-cutaneous  nerve. 

7.  The  ulnar  nerve. 

8.  The  median  nerve. 

9.  The  musculo-spiral  or  radial  nerve. 

The  SUPRA-SCAPULAR  NERVE,  the  only  one  of  the  series  that  origi- 
nates above  the  clavicle,  is  derived  from  the  fifth  cervical  nerve.  It 
passes  from  the  root  of  the  neck  obliquely  outward  beneath  the  an* 
terior  border  of  the  trapezius  muscle,  traverses  the  supra-scapular 
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notch,  and  is  distribated  to   the  supra  and  infra-spinous  muscles, 
furnishing  also  a  small  filament  to  the  shoulder-joint. 

The  SUB-SCAPULAR  NERVES  (Fig.  213, 15,  16,  and  17),  generally 
three  in  number,  arise  from  the  middle  of  the  axillary  plexus,  de- 
scend outward  and  backward,  and  are  distributed  respectively  to 
the  sub-scapular,  great  teres,  and  latissimus  muscles. 

The  CIRCUMFLEX  KERVE  arises  from  the  back  part  of  the  brachial 
plexus  in  common  with  the  musculo-spiral,  curves  downward  and 
outward  beneath  the  neck  of  the  humerus,  in  company  with  the  in- 
ferior circumflex  artery,  and  is  distributed  to  the  outer  part  of  the 
deltoid  muscle  and  the  skin  of  the  upper  part  of  the  arm.  Before 
leaving  the  axilla  it  sends  filaments  to  the  anterior  part  of  the  del- 
toid and  skin  of  the  shoulder.  Laceration  of  this  nerve  is  some- 
times produced  by  dislocations  of  the  head  of  the  humerus  into  the 
axilla,  and  is  followed  by  paralysis  of  the  deltoid  muscle  and  conse-  ' 
qaent  inability  to  elevate  the  arm. 

The  INTERNAL  CUTANEOUS  NERVE,  next  to  the  smallest  of  the 
divisions  of  the  brachial  plexus,  arises  in  common  with  the  ulnar  and 
internal  head  of  the  median  nerves,  descends  upon  the  inner  aspect 
of  the  arm,  about  the  middle  of  which  it  perforates  the  brachial  apo- 
neurosis, and  divides  into  an  internal  and  an  external  branch.  The 
internal  and  smaller  division  sends  twigs  to  the  integuments  about 
the  internal  condyle  of  the  humerus,  and  proceeds  along  the  inner 
border  of  the  forearm  in  company  with  the  superficial  ulnar  veins, 
giving  filaments  to  the  skin  as  far  as  the  wrist.  The  external  divides 
into  a  number  of  branches  which  pass  in  front  of,  and  sometimes 
beneath,  the  median  basilic  vein,  and  is  distributed  to  the  skin  upon 
the  middle  of  the  anterior  surface  of  the  forearm  as  low  as  the 
wrist. 

The  SMALL  INTERNAL  CUTANEOUS  NERVE  arises  generally  in  com- 
mon with  the  preceding,  crosses  the  axillary  vein  obliquely  behind, 
descends  upon  the  inner  side  of  the  brachial  vessels,  communicating 
with  the  intercosto-humeral  nerve,  perforates  the  brachial  aponeu- 
rosis about  the  middle  of  the  arm,  and  is  distributed  to  the  skin  of 
the  lower  half  of  the  arm  on  its  inner  and  posterior  aspect. 

The  EXTERNAL  CUTANEOUS  OR   MUSCULO-CUTANEOUS  NERVE   arises 
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in  common  with  the  external  head  of  the  median,  descends  outward 
through  the  coraco-brachial  muscle,  and  then  between  the  biceps  and 
anterior  brachial  muscle,  and  perforates  the  brachial  aponeurosis  a 
little  above  the  outer  part  of  the  bend  of  the  elbow.  It  then  de- 
scends  beneath  the  median  cephalic  vein  and  divides  into  two 
branches,  which  are  distributed  to  the  skin  on  the  outer  border  of 
the  forearm,  one  on  its  anterior,  and  the  other  on  its  posterior  as- 
pect,  as  far  as  the  wrist.  Before  becoming  cutaneous,  this  nerve 
sends  branches  to  the  coraco-brachial,  biceps,  and  anterior  brachial 
muscles. 

The  ULNAR  NERVE,  ouc  of  the  larger  branches  of  the  brachial 
plexus,  arises  in  common  with  the  internal  cutaneous  and  inner  head  of 
the  median,  descends  along  the  inner  side  of  the  brachial  vessels,  and 
about  the  middle  of  the  arm  inclines  inward,  perforates  the  internal 
inter-muscular  septum,  and  reaches  the  interval  between  the  internal 
condyle  of  the  humerus  and  olecranon,  in  company  with  the  inferior 
profunda  artery,  resting  upon  the  internal  border  of  the  trioeps  mus- 
cle, and  covered  only  by  the  skin  and  brachial  aponeurosis.  At  the 
elbow,  the  nerve  passes  between  the  two  heads  of  the  ulnar  flexor 
muscle  of  the  wrist,  and  thence  descends  upon  the  anterior  surface  of 
the  forearm  near  its  inner  border.  In  the  upper  half  of  the  forearm 
it  is  covered  by  the  last-mentioned  muscle,  but  in  the  lower  half  it 
is  subcutaneous,  and  lies  between  the  radial  border  of  the  tendon  of 
the  same  muscle  and  the  ulnar  artery.  Having  arrived  at  the  wrist, 
the  nerve  continues  in  company  with  the  ulnar  artery,  and  upon  the 
surface  of  the  anterior  annular  ligament  divides  into  a  superficial 
and  deep  palmar  branch,  ^he  former  is  distributed  to  the  skin  of 
the  hypothenar  eminence  and  the  opposed  borders  of  the  little  and 
ring  fingers  ;  and  the  latter  to  the  small  muscles  of  the  little  finger 
and  to  the  interosseous  muscles. 

Branches  of  the  Ulnar  Nerve. — From  the  axilla  to  the  elbow  the 
ulnar  nerve  gives  off  no  branches. 

Upon  the  forearm,  it  sends  filaments  to  the  ulno-carpal  flexor,  and  deep 
flexor  muscle  of  the  fingers,  to  the  elbow  and  wrist-joints,  to  the  skin  of  the 
forearm,  and  a  dorsal  branch  to  the  hand.  The  last-mentioned  division  is 
the  largest  and  most  interesting;  it  leaves  the  main  trunk  about  two  inches 
above  the  wrist,  descends  obliquely  backward  beneath  the  ulno-oarpal  flexor 
tendoD,  passes  along  the  back  ^  the  metacarpus,  and  divides  into  two 
branches,  one  of  which  is  distributed  to  the  inner  side  of  the  little  finger, 
and  the  other  to  the  opposed  sides  of  the  little  and  ring  fingers. 

In  the  palm  of  the  hand,  the  ulnar  nerve  divides  into  a  superficial  and 
a  deep  branch,  which  are  distributed  as  before  mentioned. 


THE   NERVES   OF  THE   SUPERIOR   EXTREMITY.  677 

The  MEDIAN  NERVE,  larger  than  the  preceding,  arises  from  the 
brachial  plexus  by  two  heads,  aboat  an  inch  in  length,  which  con* 
verge  and  unite  upon  the  external  side  of  the  axillary  artery.  It 
descends  in  an  almost  straight  direction  to  the  middle  of  the  elbow, 
in  company  with  the  brachial  artery  and  vein,  but  crosses  very 
obliquely  in  front  of  these  vessels,  about  the  middle  of  the  arm  to 
reach  their  inner  side,  in  which  relation  it  enters  the  forearm  between 
the  two  heads  of  the  round  pronator  muscle.  Below  the  elbow  it  pro- 
ceeds along  the  middle  of  the  anterior  region  of  the  forearm,  between 
the  superficial  and  deep  flexor  muscles  of  the  fingers,  to  within  a 
short  distance  of  the  wrist,  where  it  is  placed  between  the  tendons 
of  the  radio-carpal  and  superficial  flexor  of  the  fingers,  and  is 
covered  only  by  the  common  aponeurosis  and  skin.  It  then  enters 
the  palm  of  the  ^and  beneath  the  anterior  annular  ligament  and 
palmar  aponeurosis,  resting  upon  the  superficial  flexor  tendons,  and 
divides  into  two  parts,  one  of  which  supplies  the  thumb  and  index 
finger,  and  the  other  the  middle  finger  and  the  contiguous  surfaces 
of  the  index  and  ring  fingers. 

Branches  of  the  Median  Nerve. — From  the  axilla  to  the  elbow  the 
median  nerve  gives  off  no  branches.     In  the  forearm  it  supplies  all  the 

Pronator  and  flexor  muscles,  except  the  radio-carpal  flexor  and  part  of  the 
eep  flexor  of  the  fingers,  and  sends  a  single  filament  to  the  skin  of  the  palm 
of  the  hand.  The  largest  of  the  muscular  branches  (anterior  interosseous 
nerve)  accompanies  the  anterior  interosseous  artery,  and  is  distributed  to  the 
long  flexor  of  the  thumb,  deep  flexor  of  the  fingers,  and  square  pronator. 
The  cutaneous  branch  perforates  the  &scia  immediately  above  the  annular 
ligament,  and  ends  in  the  skin  about  the  middle  oT  the  palm  of  the  hand. 

After  reaching  the  palm  of  the  hand,  beneath  the  annular  ligament  and 
palmar  aponeurosis,  the  median  nerve  divides,  as  before  mentioned,  into  an 
internal  and  an  external  branch.  The  external  division  supplies  the  abductor, 
opponens,  and  short  flexor  muscles  of  the  thumb,  and  sends  branches  (digital 
nerves)  to  the  skin  of  the  thumb  and  index  finger.  The  internal  supplies 
both  sides  of  the  middle  finger  and  the  adjacent  borders  of  the  index  and 
ring  fingers. 

The  digital  nervesy  derived  from  the  two  divisions  of  the  median,  are  five 
in  number,  and  arc  distributed  to  the  sides  of  the  thumb,  index,  and  middle 
fingers,  and  the  radial  side  of  the  ring  finger,  the  ulnar  side  of  the  last,  and 
the  two  sides  of  the  little  finger  being  supplied  by  the  digital  branches  of 
the  ulnar.  Having  gained  the  angles  between  the  fingers,  these  nerves  lie 
immediately  under  the  skin,  having  emerged  from  beneath  the  palmar  fascia, 
whence  they  proceed,  the^r«/  and  secotul  to  the  sides  of  the  thumb,  and  the 
third  to  the  radial  side  of  the  index  finger;  the  fourth  bifurcates,  and  su|)- 
plicfl  the  contiguous  surfaces  of  the  index  and  middle  fingers,  and  the  fifth 
IS  distributed  in  like  manner  to  the  adjacent  borders  of  the  middle  and  ring 
fingers. 
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The  MUSCULO-SPIRAL  Or  RADIAL  NBRYE,  the  largest  of  the  branches 
of  the  brachial  plexus,  descends  the  upper  part  of  the  arm  behind 
the  axillary  and  brachial  vessels,  enters  between  the  internal  and 
middle  heads  of  the  triceps  muscle,  winds  in  a  spiral  manner  around 
the  back  of  the  humerus  in  company  with  the  superior  profunda 
artery,  and  makes  its  appearance  at  the  outer  part  of  the  arm 
immediately  above  the  elbow,  between  the  long  supinator  and  ante- 
rior brachial  muscles.  In  this  relation,  it  reaches  the  external  con- 
dyle of  the  humerus,  gives  off  here  the  posterior  interosseous  nerve, 
and  proceeds  down  the  front  of  the  forearm  near  its  outer  side,  still 
covered  by  the  long  supinator  muscle.  In  the  upper  third  of  the 
forearm  it  joins  on  its  outer  side  the  radial  artery,  and  about  three 
inches  above  the  wrist  turns  outward  beneath  the  long  supinator 
muscle,  to  reach  the  back  of  the  radius,  and  divides  into  two  branches, 
which  are  distributed  to  the  skin  upon  the  dorsal  surface  of  the  thumb 
and  first  two  fingers. 

Branches  of  the  Musculo-Spiral  or  Kadial  Nerve. — ^The  brancbes 
given  off  from  the  radial  nerve  in  the  arm  are  muscular  and  cutaneous.  The 
muscular  branches  are  nuoicrous,  and  supply  the  triceps,  anconeus,  long 
supinator,  and  long  radio-carpal  extensor.  The  cutaneous  branches  are,  1, 
the  internal,  which  comes  off  in  the  internal  and  upper  part  of  the  arm,  and 
is  distributed  to  the  skin  on  the  back  of  the  arm.  2.  The  superior  external 
arises  in  the  middle  and  outer  part  of  the  arm,  descends  along  the  cephalic 
vein,  and  is  distributed  to  the  skin  of  the  lower  half  of  the  arm  on  its  ante- 
rior aspect.  3.  The  lower  external  perforates  the  brachial  aponeurosis  upon 
the  outer  aspect  of  the  arm  near  its  middle,  passes  to  the  forearm  over  the 
external  condyle  of  the  hiynerus,  and  turns  round  the  outer  border  of  the 
forearm,  about  midway  between  the  elbow  and  wrist,  to  reach  its  posterior 
surface ;  it  is  distributed  to  the  skin  iipon  the  back  of  the  lower  half  of  the 
arm  and  upon  the  back  of  the  forearm. 

The  Posterior  Interosseous  Nerve  is  the  proper  continuation  of  the  main 
trunk  of  the  musculo-spiral,  as  far  as  regards  its  size.  It  arises  opposite  the 
external  condyle  of  the  humerus,  turns  outward  to  the  back  of  the  forearm, 
through  the  fibres  of  the  short  supinator  muscle,  and  reaches  the  posterior 
surface  of  the  interosseous  membrane  by  passing  between  the  superficial  and 
deep  extensor  muscles.  It  then  descends  in  company  with  the  posterior 
interosseous  artery  to  the  wrist,  and  gives  branches  to  all  the  supinator  and 
extensor  muscles  of  the  wrist  and  fingers,  except  the  long  supinator  and  long 
radio-carpal  extensor. 

Upon  the  lower  back  part  of  the  forearm,  the  radial  nerve  divides,  as  before 
mentioned,  into  two  parts.  The  external  division,  very  small,  is  distributed 
to  the  skin  on  the  radial  side  of  the  thumb.  The  internal  division  reaches 
the  posterior  surface  of  the  hand,  and  divides  into  four  dorsal  digital  nerres 
which  supply  the  ulnar  side  of  the  thumb,  both  sides  of  the  index  and 
middle  fingers,  and  the  radial  side  of  the  ring  finger,  corresponding  thus  to 
the  distribution  of  the  digital  branches  of  the  median  nerve. 


THE  EYE  AND  ITS  APPENDAGES. 


The  globe  or  ball  of  the  eye,  the  essential  part  of  the  visual 
apparatus,  lies  within  the  bony  orbit,  where  it  is  protected  and 
assisted  in  the  proper  performance  of  its  functions  by  a  number  of 
accessory  structures.  These  appendages,  called  technically  the  tutO' 
mina  oculiy  are  the  eyebrows,  the  eyelids,  the  lachrymal  apparatus, 
and  the  special  muscles  by  which  the  organ  is  moved.  The  orbits 
having  been  already  described  in  connection  with  the  bones  of  the 
face,  the  appendages  should  be  now  considered. 


APPENDAGES  OF  THE  EYE. 


The  ETEBROWS,  or  supercilise,  are  the  two  hairy  arches  situated 
above  the  eyes,  and  immediately  over  the  superciliary  prominences 
of  the  frontal  bone.  Their  general  appearance  and  their  differences 
in  different  individuals  are  too  familiar  to  require  description.  They 
are  peculiar  to  man,  and  their  use  is  said  to  be  to  assist  in  protecting 
the  eye  from  too  much  light,  and  also  from  dust  and  perspiration ; 
but  the  probability  is,  they  are  intended  partly  for  ornament  and 
partly  to  express  certain  emotions  of  the  mind.  For  this  end  they 
are  provided  with  a  special  muscle,  called  the  corrugator,  and  are 
connected  also  with  the  occipito-frontal  and  orbicular  muscles. 

The  EYELIDS  {palpelree)  are  aptly  compared  to  movable  curtains 
placed  in  front  of  each  orbit  to  protect  the  eye  from  injury,  and, 
by  their  closure,  to  shut  out  the  light.  They  are  transversely  ellip- 
tical in  shape,  but  the  superior  is  much  the  broader,  and  provided  with 
a  special  muscle  (elevator  of  the  upper  eyelid)  for  its  elevation.  They 
are  separated  from  each  other  by  a  transverse  slit,  called  the  palpe- 
bral fissure^  and  at  its  extremities  they  join  together  at  an  acute 
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angle.  The  length  of  the  palpebral  fissure  varies  in  different  indi- 
viduals, but  is  always  less  than  the  transverse  diameter  of  the  orbit, 
the  union  between  the  external  extremities  of  the  lids  occurring  two 
or  three  lines  internal  to  the  external  margin  of  the  orbit ;  so  that, 
in  the  operation  for  removal  of  the  ball  of  the  eye,  an  incision  is 
necessary.  Of  the  two  angles  (called,  technically,  the  ecnUhCjy 
formed  by  the  union  of  the  lids,  the  external  (external  cantbus)  is 
more  acute,  and  lies  directly  in  contact  with  the  ball  of  the  eye ;  the 
internal  is  long  and  narrow,  situated  upon  a  plane  somewhat  below 
the  other,  and  occupied  by  the  lachrymal  caruncle.  The  free  mar- 
gins of  the  lids  are  thick  and  flat  in  the  greater  part  of  their  extent, 
but  at  the  internal  cantbus  they  are  rounded  off  and  curved.  The 
point  of  union  between  the  straight  and  curved  portions  is  marked 
upon  each  lid  by  a  small  conical  elevation,  called  the  papUlOj  upon 
whose  summit  is  the  minute  orifice  or  punctum  of  the  corresponding 
lachrymal  duct.  When  the  lids  are  closed,  their  free  margins  are 
in  accurate  contact,  the  whole  length  between  the  lachrymal  papilla 
and  the  external  cantbus ;  but,  owing  to  the  greater  breadth  of  the 
superior  lid,  the  line  of  union  is  below  the  transverse  axis  of  the 
eye,  and  forms  a  very  slight  curve,  with  its  convexity  presentmg 
downward  and  forward. 

Structure, — Each  lid  is  composed  of  skin,  areolar  tissue,  mus- 
cular fibres,  fibro-cartilage,  sebaceous  follicles,  and  mucous  mem- 
brane. 

The  «Kn,  or  cutaneous  layer,  is  very  thin  and  delicate,  and  con- 
tinuous at  the  free  edge  of  the  lid  with  the  mucous  membrane — the 
conjunctiva.  At  the  line  of  union  between  the  two  are  the  short 
stiff  hairs,  called  the  eyelashes,  which  are  longer  and  more  numerous 
on  the  upper  lid  than  on  the  lower,  and  are  entirely  wanting  on  both 
lids  internal  to  the  lachrymal  papillae.  The  number  of  these  hairs 
is  variable ;  but,  as  a  general  rule,  they  form  but  one  row  on  each 
lid.  Their  direction  is  curved,  the  superior  convex  below,  and  the 
inferior  in  an  opposite  direction,  which  is  doubtless  intended  to  pre- 
vent their  interfering  with  each  other  when  the  lids  are  closed. 

Beneath  the  skin  is  a  layer  of  fine,  loose  areolar  tiBsue^  which,  like 
that  upon  the  penis,  lungs,  and  some  other  parts  of  the  body,  con- 
tains no  fat  cells,  and  is  hence  never  the  seat  of  adipose  deposit. 

Next  in  order  are  the  pale  scattered  fibres  of  the  palpebral  por- 
tion of  the  orbicular  mtiacley  and  beneath  this  the  tarsal  cartilages. 


THE  EYE  AND  ITS  APPENDAGES. 


Thb  globe  or  ball  of  the  eye,  the  essential  part  of  the  visual 
apparatus,  lies  within  the  bony  orbit,  where  it  is  protected  and 
asaiated  in  the  proper  performance  of  its  functions  by  a  number  of 
accessory  structures.  These  appendages,  called  technically  the  tutO' 
mina  acuity  are  the  eyebrows,  the  eyelids,  the  lachrymal  apparatus, 
and  the  special  muscles  by  which  the  organ  is  moved.  The  orbits 
having  been  already  described  in  connection  with  the  bones  of  the 
face,  the  appendages  should  be  now  considered. 


APPENDAGES  OF  THE  EYE. 

The  EYEBROWS,  or  supercilise,  are  the  two  hairy  arches  situated 
above  the  eyes,  and  immediately  over  the  superciliary  prominences 
of  the  frontal  bone.  Their  general  appearance  and  their  differences 
in  different  individuals  are  too  familiar  to  require  description.  They 
are  peculiar  to  man,  and  their  use  is  said  to  be  to  assist  in  protecting 
the  eye  from  too  much  light,  and  also  from  dust  and  perspiration ; 
but  the  probability  is,  they  are  intended  partly  for  ornament  and 
partly  to  express  certain  emotions  of  the  mind.  For  this  end  they 
are  provided  with  a  special  muscle,  called  the  corrugator,  and  are 
connected  also  with  the  occipito-frontal  and  orbicular  muscles. 

The  EYELIDS  {palpehree)  are  aptly  compared  to  movable  curtains 
placed  in  front  of  each  orbit  to  protect  the  eye  from  injury,  and, 
by  their  closure,  to  shut  out  the  light.  They  are  transversely  ellip- 
tical in  shape,  but  the  superior  is  much  the  broader,  and  provided  with 
a  special  muscle  {elevator  of  the  upper  eyelid)  for  its  elevation.  They 
are  separated  from  each  other  by  a  transverse  slit,  called  the  palpe- 
bral fissure^  and  at  its  extremities  they  join  together  at  an  acute 
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angle.  The  length  of  the  palpebral  fissure  varies  in  different  indi- 
viduals, but  is  always  less  than  the  transverse  diameter  of  the  orbit, 
the  union  between  the  external  extremities  of  the  lids  occurring  two 
or  three  lines  internal  to  the  external  margin  of  the  orbit ;  so  that, 
in  the  operation  for  removal  of  the  ball  of  the  eye,  an  incision  is 
necessary.  Of  the  two  angles  (called,  technically,  the  eantht)^ 
fonned  by  the  union  of  the  lids,  the  external  (external  canthns)  is 
more  acute,  and  lies  directly  in  contact  with  the  ball  of  the  eye ;  the 
internal  is  long  and  narrow,  situated  upon  a  plane  somewhat  below 
the  other,  and  occupied  by  the  lachrymal  caruncle.  The  free  mar- 
gins of  the  lids  are  thick  and  flat  in  the  greater  part  of  their  extent, 
but  at  the  internal  canthus  they  are  rounded  off  and  curved.  The 
point  of  union  between  the  straight  and  curved  portions  is  marked 
upon  each  lid  by  a  small  conical  elevation,  called  the  paptUa^  upon 
whose  summit  is  the  minute  orifice  or  punctum  of  the  corresponding 
lachrymal  duct.  When  the  lids  are  closed,  their  free  margins  are 
in  accurate  contact,  the  whole  length  between  the  lachrymal  papilla 
and  the  external  canthus ;  but,  owing  to  the  greater  breadth  of  the 
superior  lid,  the  line  of  union  is  below  the  transverse  axis  of  the 
eye,  and  forms  a  very  slight  curve,  with  its  convexity  presentmg 
downward  and  forward. 

Structure. — Each  lid  is  composed  of  skin,  areolar  tissue,  mus- 
cular fibres,  fibro-cartilage,  sebaceous  follicles,  and  mucous  mem- 
brane. 

The  skirij  or  cutaneous  layer,  is  very  thin  and  delicate,  and  con- 
tinuous at  the  free  edge  of  the  lid  with  the  mucous  membrane — the 
conjunctiva.  At  the  line  of  union  between  the  two  are  the  short 
stiff*  hairs,  called  the  eyelashes,  which  are  longer  and  more  numerous 
on  the  upper  lid  than  on  the  lower,  and  are  entirely  wanting  on  both 
lids  internal  to  the  lachrymal  papillds.  The  number  of  these  hairs 
is  variable ;  but,  as  a  general  rule,  they  form  but  one  row  on  each 
lid.  Their  direction  is  curved,  the  superior  convex  below,  and  the 
inferior  in  an  opposite  direction,  which  is  doubtless  intended  to  pre- 
vent their  interfering  with  each  other  when  the  lids  are  closed. 

Beneath  the  skin  is  a  layer  of  fine,  loose  areolar  tissue^  which,  like 
that  upon  the  penis,  lungs,  and  some  other  parts  of  the  body,  con- 
tains no  fat  cells,  and  is  hence  never  the  seat  of  adipose  deposit. 

Next  in  order  are  the  pale  scattered  fibres  of  the  palpebral  por- 
tion of  the  orbicular  muscle^  and  beneath  this  the  tarsal  cartilages. 
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The  tarsal  cartilages  are  two  thin  plates  of  fibro-cartilage,  which 
give  elasticity  and  firmness  to  the  lids,  and  prevent  them  from 
puckering  or  curling  when  the  orbicular  muscle  contracts.  The 
superior,  the  larger  of  the  two,  is  semi-elliptical ;  the  inferior  is  in 
the  form  of  a  narrow  strip.  Their  contiguous  margins  are  thick, 
correspond  to  the  free  margins  of  the  lids,  and  contain  the  roots  of 
the  eyelashes.  Their  orbital  margins  are  thin,  and  continued  by  a 
fibrous  membrane  to  the  periosteum  of  the  corresponding  borders  of 
the  orbit.  The  upper  edge  of  the  superior  cartilage  gives  attach- 
ment also  to  the  expanded  tendon  of  the  elevator  muscle  of  the 
upper  lid.  The  anterior  surface  of  each  is  covered  by  the  orbicular 
muscle ;  the  posterior  is  lined  by  the  palpebral  portion  of  the  con- 
jonctiva,  and  marked  by  numerous  vertical  grooves  for  the  accom- 
modation of  the  Meibomian  follicles. 

The  Meibomian  follicles  belong  to  the  class  of  sebaceous  glands ; 
they  are  imbedded  in  the  posterior  surface  of  the  tarsal  cartilages 
external  to  the  palpebral  conjunctiva, through  which  they  maybe  seen 
as  yellow  vertical  lines  of  unequal  length,  and  so  small  as  often  to 
escape  observation  in  an  ordinary  examination.  Their  number  varies 
from  fifteen  to  twenty  on  each  lid.  They  consist  of  minute  and 
slightly  tortuous  tubes,  lined  by  a  scaly  epithelium,  and  terminating 
in  one  or  more  blind  extremities.  Their  orifices  may  be  found,  by 
the  aid  of  a  pocket-glass,  along  the  free  margins  of  the  lids  behind 
the  roots  of  the  eyelashes,  where  they  form  a  single  row  from  the 
external  canthus  to  the  lachrymal  papilla.  They  secrete  a  yellow 
waxy  substance,  the  use  of  which  seems  to  be  to  prevent  the  tears 
from  running  over  the  margins  of  the  lids. 

The  lachrymal  caruncle  is  a  small,  red,  oval  body,  situated  in  the 
inner  canthus  of  the  eye.  It  consists  of  a  group  of  sebaceous  folli- 
cles, covered  by  the  mucous  membrane,  and  often  has  a  few  short 
fine  hairs  growing  from  its  surface.    * 

The  CONJUNCTIVA  {tunica  adnata)  is  a  mucous  membrane,  which 
lines  the  posterior  surface  of  the  eyelids,  and  covers  the  anterior 
surface  of  the  globe  of  the  eye.  It  consists,  therefore,  of  a  palpebral 
and  an  ocular  portion.  The  palpebral  portion  is  thick  and  vascular, 
closely  connected  to  the  internal  surface  of  the  tarsal  cartilages  and 
Meibomian  follicles,  and  continuous  at  the  free  margins  of  the  lids 
with  the  skin  and  with  the  lining  mucous  membrane  of  the  Meibomian 
follicles  and  lachrymal  ducts.    Its  free  surface  is  said  to  be  covered 
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Fig.  246. 


by  numerous  fine  papillae,'*'  and  their  enlargement  in  chronic  con- 
junctivitis gives  rise  to  the  well-known  granular  appearance  noticed 

only  upon  this  portion  of  the  mem- 
brane. The  ocular  portion  is  thin  and 
transparent,  and  continuous  with  the 
preceding  opposite  the  margins  of  the 
orbit,  whence  it  may  be  very  readily 
traced  over  the  anterior  part  of  the 
sclerotic  coat  of  the  eyeball,  to  which 
it  is  connected  by  a  loose  fibro-areolar 
tissue,  called  the  ocular  fa%cia.  At 
the  circumference  of  the  cornea,  or 
clear  part  of  the  eye,  the  corium  or 
fibro-vascular  layer  of  the  membrane 
ceases,  but  the  epithelium  is  continued 
over  the  whole  of  the  anterior  sur- 
face of  this  structure.  At  the  inner 
canthus  of  the  eye  the  conjunctiva 
forms  a  slight  vertical  fold,  called, 
from  its  shape,  the  semilunar  fold 
{plica  semilunaris)^  which  is  a  rudimentary  analogue  of  the  third 
eyelid  (membrana  nictitans)  of  some  of  the  inferior  animals. 

The  epithelium  of  the  conjunctiva  belongs  to  the  tessellate  variety. 
Its  vessels  are  derived  from  the  palpebral  and  lachrymal  arteries, 
and  from  the  muscular  and  anterior  ciliary  branches  of  the  ophthal- 
mic artery.  The  veins  follow  the  same  course  as  the  arteries.  The 
nerves  are  branches  of  the  fifth  pair. 


Anterior  riew  of  the  IschiTinal  appam- 
tot.  At  the  inner  canthus  are  the  puncta, 
1,  and  canaliculi,  2,  with  the  caruncula 
batween  them.  The  lachrymal  sac  formi 
the  upper  tiiird  of  the  vertical  tube,  5, 6,  and 
tha  nasal  duct  the  remainder.  These  parts 
are  separated  within  bj  a  fold  of  the  lining 
mambrane.    (After  Scemmeriug.) 


The  LACHRYMAL  APPARATUS  cousists  of  a  glandular  organ  (lachry- 
mal gland)  for  the  secretion  of  the  tears,  two  small  canals  (lachrymal 
canals),  by  which  the  fluid  is  taken  from  the  surface  of  the  eye,  a 
sac  (lachrymal  sac)  for  its  reception,  and  a  single  canal  (nasal  duct), 
by  which  it  is  carried  into  the  nose. 

The  lachrymal  gland  (Fig.  246,  7)  is  a  small  semi-ovoidal  body, 
of  a  light  pinkish-white  color,  and  about  the  size  of  an  almond 
kerne],  situated  upon  the  outer  and  upper  surface  of  the  globe  of 
the  eye,  in  a  superficial  depression,  just  within  the  external  angular 
process  of  the  frontal  bone.     It  is  surrounded  by  an  imperfect  cap- 


*  Sharpej  and  Quain. 
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sole  of  condensed  areolar  tissue,  and  consists  of  two  distinct  and 
unequal  parts  or  lobes,  the  larger  of  which  corresponds  to  the  above- 
mentioned  fossa;  the  smaller  division  (called  the  palpebral  lobe) 
extends  down  upon  the  upper  back  part  of  the  superior  eyelid,  and 
is  in  contact  with  the  conjunctiva.  Like  other  compound  glands,  it 
consists  of  a  number  of  small  lobules  held  together  by  areolar  tissue 
and  vessels,  and  is  provided  with  eight  or  ten  very  minute  excretory 
ducts,  which  proceed  from  the  inferior  border  of  the  organ  to  open 
upon  the  free  surface  of  the  conjunctiva,  just  where  this  membrane 
is  reflected  from  the  back  of  the  upper  eyelid  to  the  globe  of  the 
eye.  The  existence  of  these  ducts  was  for  a  long  time  denied  by 
many  of  the  older  anatomists,  but  they  can  be  readily  demonstrated 
in  the  human  subject  by  spreading  ink,  or  some  other  colored  fluid, 
upon  the  surface  of  the  conjunctiva  in  the  situation  of  their  orifices ; 
in  some  of  the  larger  mammalia,  they  may  be  seen  with  the  naked 
eye,  without  resorting  to  any  such  process.  The  oflSce  of  the  lachry- 
mal gland  is  to  secrete  the  tears  which  flow  out  upon  the  surface  of 
the  conjunctiva  and  serve  to  keep  this  membrane  moist. 

The  artery  of  the  lachrymal  gland  is  a  branch  of  the  ophthalmic. 
Its  nervous  filaments,  which  are  very  few  and  small,  are  derived 
from  the  first  or  ophthalmic  division  of  the  fifth  pair. 

The  lachrymal  canals  (Fig.  246,  3,  8),  two  in  number,  and  very 
small,  are  situated  in  the  margins  of  the  lids  at  the  inner  canthus. 
They  each  commence  by  a  minute  orifice  {punctum)  upon  the  sum- 
mit of  the  corresponding  lachrymal  papilla,  and  take  at  first,  for  a 
very  short  distance,  a  vertical  course,  the  superior  upward  and  the 
inferior  downward,  and  at  the  base  of  the  papillse  turn  abruptly 
inward,  and  proceed  convergingly  toward  the  root  of  the  nose, 
where  they  perforate  t)|e  outer  ball  of  the  nasal  sac,  and  open  very 
near  each  other  upon  its  inner  surface.  Although  their  caliber  is 
very  small,  their  walls  are  very  dense  and  clastic,  and  lined  by  a 
mucous  membrane,  continuous  at  their  orifices  or  puncta  with  the 
conjunctiva.  Their  direction  should  be  particularly  noticed  by  the 
student,  as  it  sometimes  becomes  necessary  to  introduce  a  probe 
through  them  into  the  lachrymal  sac. 

Connected  with  the  lachrymal  canals  is  a  small  muscle  called  the 
tarsal  tensor,  or  Horner's  muscle,  which  may  be  exposed  in  the 
following  manner: — 

Dissection. — Detach  the  eyelids  from  the  margins  of  the  orbit  except  at 
the  inner  canthus,  turn  thorn  over  the  nose,  and  make  them  tense  by  means 
of  a  double  hook ;  then  dissect  the  conjunctiva  and  a  subjacent  layer  of  fas- 
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cia  from  the  posterior  face  of  the  inner  extremity  of  each  lid,  and  the  muscle 
will  be  brought  into  view. 

The  tarsal  tensor  {tensor  tarsi)y  or  Homer's*  muscUy  is  a  small 
dependency  of  the  orbicular  muscle  of  the  eye.  It  arbes  from  the 
ridge  of  the  unguiform  bone  behind  the  lachrymal  groove,  passes 
transversely  outward,  and  divides  into  two  slips,  which  are  inserted 
respectively  into  the  superior  and  inferior  lachrymal  canals  near  the 
puncta.  Its  use,  according  to  its  discoverer,  is  to  dilate  the  lachry- 
mal  sac,  and  to  keep  the  eyelids  applied  to  the  surface  of  the  ball  of 
the  eye. 

The  lachrymal  sac  (Fig.  246,  5)  is  the  upper,  dilated,  blind  extre- 
mity of  the  nasal  duct.  It  occupies  the  lachrymal  groove  formed 
by  the  nasal  process  of  the  superior  maxillary  and  the  lachrymal  or 
unguiform  bone  at  the  anterior  extremity  of  the  inner  wall  of  the 
orbit,  and  is  crossed  in  front  and  a  little  above  the  middle  by  the 
tendon  of  the  orbicular  muscle.  It  is  about  a  fifth  of  an  inch  in 
length  and  breadth,  and  consists  of  a  strong  fibrous  envelop,  lined 
by  a  mucous  membrane,  continuous  through  the  lachrymal  canals 
with  the  conjunctiva,  and  through  the  nasal  duct  with  the  lining 
membrane  of  the  nose. 

The  nasal  duct  occupies  the  bony  canal  leading  from  the  lachry* 
mal  groove  to  the  lower  meatus  of  the  nose.  It  is  about  a  half  or 
three-fifths  of  an  inch  in  length,  somewhat  narrower  at  its  middle 
than  at  either  extremity,  and  descends  from  above  slightly  outward 
and  backward.  Like  the  lachrymal  sac,  it  consists  of  a  fibrous  and 
a  mucous  coat,  the  former  closely  adherent  to  the  walls  of  the  bony 
canal  and  the  latter  continuous  above  with  the  lining  membrane  of 
the  sac  and  conjunctiva,  and  below  with  the  mucous  membrane  of 
the  nose.  The  lower  orifice  of  the  duct  is  situated  close  under  the 
anterior  extremity  of  the  inferior  spongy  bone,  and  is  guarded  by 
an  imperfect  valve  formed  by  a  duplication  of  the  pituitary  mem- 
brane. It  is  this  fold,  or  valve,  that  ofiers  the  greatest  obstacle  to 
the  introduction  of  an  instrument  into  the  canal  from  below. 

♦  Named  from  its  discoverer,  the  late  Professor  Homer,  of  the  University  of 
Pennsylvania. 
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MUSCLES  OF  THE  ETE. 

Each  eye  has  appropriated  to  it  ten  separate  muscles,  six  of  which 
belong  to  the  globe  or  ball  of  the  eye,  and  the  remaining  fonr  to  the 
appendages.  Three  of  the  latter,  namely,  the  orbicular,  corrugator 
of  the  eyebrow,  and  tarsal  tensor,  have  been  already  described ;  the 
remaining  one  of  this  set,  the  elevator  of  the  upper  eyelid,  and  the 
six  proper  muscles  of  the  organ,  are  contained  within  the  orbit,  and 
should  now  be  examined. 

Dissection. — ^Remoye  the  roof  and  external  wall  of  the  orbit  by  means 
of  two  cuts  with  the  saw,  meeting  behind  within  a  short  distanoe  of  the  optic 
foramen,  taking  care  to  leave  a  small  portion  of  the  roof  near  the  internal 
angular  process  of  the  frontal  bone,  to  show  the  attachment  of  the  cartila- 
ginous pulley  belonging  to  the  superior  oblique  muscle.  This  done,  pro- 
ceed with  great  care  to  dissect  the  areolar  and  adipose  tissue  from  the  sur- 
hoe  of  the  muscles  and  between  them. 

The  ELEVATOR  MUSCLE  OF  THE  UPPEB  ETSLiD  (levator  potpelrm 
9uperiori8y  Fig;  247, 1),  broad  in  front  and  narrow  behind,  arises  from 
the  superior  margin  of  the  optic  foramen,  passes  forward  and  a  little 
upward  close  beneath  the  roof  of  the  orbit,  gradually  expanding, 
and,  having  reached  the  orbital  arch,  ends  in  a  broad,  thin  tendon, 
which  curves  over  the  superior  surface  of  the  ball  of  the  eye,  and  is 
inserted  into  the  whole  length  of  the  upper  edge  of  the  superior 
tarsal  cartilage. 

Use. — To  elevate  the  upper  eyelid,  drawing  it  at  the  same  time 
beneath  the  orbital  arch. 

Relations. — The  superior  surface  of  the  muscle  is  in  contact  with 
the  roof  of  the  orbit,  and  is  crossed  obliquely  behind  by  the  ophthal- 
mic nerve;  its  inferior  surface  rests  upon  the  superior  straight  muscle 
of  the  eye. 

Relaxation  of  this  muscle,  as  in  sleep  or  as  an  effect  of  paralysis, 
is  attended  with  passive  closure  of  the  lids,  but  active  occlusion 
depends  upon  contraction  of  the  orbicular  muscle.  The  lower  lid  is 
not  provided  with  a  corresponding  muscle,  but  is  depressed  partly  by 
the  natural  elasticity  of  the  parts,  the  orbicular  being  relaxed,  and 
partly  by  a  slight  protrusion  of  the  ball  of  the  eye  when  the  upper 
lid  is  elevated. 

Of  the  six  muscles  proper  to  the  ball  of  the  eye,  four  are  called 
9traighty  and  two  obliqtte. 


The  STRAIGHT  MUBCLE3  OF  THE  Ei'E  are  all  flat  and  ribbon-like- 
They  origioiite  by  pointed  extremities  from  the  apex  of  the  orbit  or 
ita  immediate  vicinity,  whence  they  diverge  aa  they  proceed  for- 
ward, curve  over  the  globe  of  the  eye,  and  are  inserted  by  broad, 
thin  tendons  into  the  sclerotic  coat,  a  short  distance  from  the  cir- 
cumference of  the  cornea.  Although  so  much  alike,  they  differ 
somewhat  in  length,  size,  and  obliquity;  thus,  the  superior  is  the 
thinnest  and  narrowest;  the  external,  the  longest  and  most  slant- 
ing; and  tbo  internal,  the  shortest  and  thickest,  and  almost  per- 
fectly straight.  At  their  insertions,  the  tendons  spread  out  in  front 
of  the  sclerotic;  and,  being  connected  at  their  contiguous  borders  by 
means  of  the  ocular  fascia,  form  a  coniinuoua  aponeurotic  membrane, 
which  ia  sometimes,  but  improperly,  called  the  albugineous  tunic. 

The  BDPGRiOR  ETRAjOHT  MUSCLE  (Fig.  247,  4,  rectus  superior, 
levator  oculi)  originates  by  short  tendinous  fibres  from  the  upper 
margin  of  the  optic  foramen  and  from  the  sheath  of  the  optic  nerve, 
passes  forward  and  a  little  upward  and  outward,  becomes  about  half 
an  inch  broad,  and  ends  in  an  aponeurotic  tendon,  which  curvea 

Fig.  247. 


MukIm  artha  djihill.    A.  Bill  of  Dk  cje.    1,  Blcrilnr  et  Uiv  upi 
trvdilsftr  mtuelfl.    3.  PnlJe;  of  tb*  nme.    i.  Saparlor  rtnlgbt  muArlfl. 
Silcrsilnnliibtmiinji.    T.  Ufuocul  oT  ZIdd.    8.  Origin  of  Ib«  lupirkc  obUi(iH  bum 
ofllH-fiiterailnr^litniaKlg.    10,  InlMn  DbUqw  miucl*.    II.  Optic  nvn.    13.  lUlK 
13.  Suvtrior  mulllarj  haat. 

the  superior  part  of  the  globe  of  the  eye,  and  is  inserted  into  the 
sclerotic  coat  about  three  op  four  lines  from  the  circumference  of  the 
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Relations. — Superiorly,  with  the  elevator  of  the  upper  eyelid,  a 
layer  of  fascia  interyening ;  inferiorly,  with  the  optic  nerve,  ophthal- 
mic artery,  nasal  nerve,  and  the  reflected  portion  of  the  superior 
oblique  muscle,  from  all  of  which  it  is  separated  by  processes  of 
fascia  and  by  more  or  less  adipose  tissue. 

The  INFERIOR  STRAIGHT  MUSCLE  (Fig.  24^,  5,  reettis  inferwr^ 
depressor  ocult)  arises,  in  common  with  the  internal  and  external 
straight  muscles,  from  the  lower  part  of  a  semicircular  tendinous 
band,  called  the  ligament  of  Zinn,  that  surrounds  the  lower  half  of 
the  optic  foramen ;  it  passes  forward  and  a  little  downward,  curves 
over  the  lower  surface  of  the  ball  of  the. eye,  and  is  inserted  by  a 
broad,  thin  tendon  into  the  sclerotic  coat  opposite  to  the  preceding, 
and  about  the  same  distance  from  the  cornea. 

Relations. — Superiorly,  with  the  optic  nerve,  the  ball  of  the 
eye,  and  the  adipose  tissue  of  the  orbit ;  inferiorly,  with  the  floor  of 
the  orbit,  from  which  it  is  separated  in  front  by  the  inferior  oblique 
muscle. 

The  INTERNAL  STRAIGHT  MUSCLE  {rectus  tnUmuSy  adductor  ocult)^ 
the  shortest  and  thickest  of  the  group,  arises  in  common  with  the 
two  preceding  from  the  Semicircular  ligament,  and  from  the  optic 
sheath.  It  passes  horizontally  forward,  and  ends  in  an  expanded 
tendon,  which  is  inserted  into  the  sclerotic  coat  about  three  lines 
from  the  inner  border  of  the  cornea. 

Relations. — ^By  its  internal  surface,  with  the  inner  wall  of  the 
orbit ;  and  by  its  external,  with  the  optic  nerve,  intermuscular  tissue, 
and  eyeball.  Along  its  upper  border  may  also  bo  observed  the 
anterior  and  posterior  ethmoidal  vessels  and  the  nasal  and  supra- 
orbital nerve. 

The  EXTERNAL  STRAIGHT  MUSCLE  (Fig.  247,  6,  recttis  extemusy 
abductor  oculi),  the  longest  and  most  oblique  of  the  group,  arises  by 
two  heads,  one  from  the  semicircular  ligament,  and  the  other  in 
common  with  the  superior  straight  muscle  from  the  margin  of  the 
optic  foramen.  It  passes  forward  and  outward,  and  is  inserted  like 
the  others  by  a  broad  tendon  into  the  sclerotic  coat,  about  four  lines 
from  the  cornea. 

Relations. — Between  the  two  heads  of  this  muscle,  the  third 
and  sixth  nerves  and  the  nasal  branch  of  the  fifth  enter  the  cavity 
of  the  orbit.     Its  internal  surface  is  in  contact  with  the  intermus- 
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cular  adipose  tissae,  the  ophthalmic  artery  and  vein,  the  optic,  third, 
nasal,  and  sixth  nerves,  and  the  ciliary  ganglion  and  branches.  Its 
.external  surface  is  in  relation  with  the  external  wall  of  the  orbit, 
and,  at  the  anterior  extremity,  with  the  lachrymal  gland  and  ducts. 
Actions. — The  straight  muscles  of  the  eye  turn  the  oomea  or 
clear  part  of  the  org%p  in  the  direction  of  the  particular  muscle 
brought  into  action. «  When  two  adjacent  ones  contract  at  the  same 
time,  rotation  is  in  the  direction  of  the  diagonal  of  the  two  forces ; 
and  when  they  all  contract  at  once,  they  retract  the  organ  slightly 
in  the  direction  of  the  axis  of  the  orbit. 

The  OBLIQUB  MUSCLES  OF  THB  ETB  are  two  in  number,  and  distin- 
guished by  their  relative  position,  one  being  situated  above,  the 
other  below  the  eyeball. 

* 

The  SUPERIOR  OBLIQUE  OR  TROCHLEAR  MUSCLE  (Fig.  247,  2,  ohK- 

qufM  9uperior)j  long  and  slender,  arises  by  a  delicate  tendon  from 
the  margin  of  the  optic  foramen,  between  the  internal  and  superior 
straight  muscles  and  from  the  sheath  of  the  optic  nerve,  and  pro- 
ceeds forward  and  a  little  upward  and  inward,  toward  the  internal 
angular  process  of  the  frontal  bone  ;  behind  this  process  it  forms  a 
small  round  tendon,  which  passes  through  i  fibro-cartilaginous  pulley 
or  loop,  attached  to  a  small  depression  upon  the  surface  of  the  bone 
in  this  situation,  and  provided  with  a  synovial  bursa ;  it  then  turns 
downward,  backward,  and  outward,  between  the  anterior  third  of  the 
superior  straight  muscle,  to  be  inserted  into  the  sclerotic  coat  be- 
tween the  superior  and  external  muscled,  and  about  midway  between 
the  cornea  and  the  entrance  of  the  optic  nerve. 

The  INFERIOR  OBLIQUE  MUSCLE  (Fig.  247,  10)  is  situated  in  the 
fore  part  of  the  orbit,  below  the  globe  of  the  eye.  It  arises  by  a 
short  rounded  tendon  from  the  margin  of  the  superior  maxillary 
bone,  between  the  infra-orbital  foramen  and  lachrymal  groove,  and 
forms  a  thin  fleshy  fascicle,  which  passes  outward  and  backward 
in  a  curved  manner,  beneath  the  globe  of  the  eye  and  the  anterior 
extremity  of  the  inferior  straight  muscle,  and  is  inserted  by  a  ten- 
dinous expansion  immediately  below  the  insertion  of  the  superior 
oblique. 

Actions. — The  superior  oblique  acts  from  the  point  of  its  reflec- 
tion, and  is  generally  considered  to  rotate  the  eyeball  upon  its  antero- 
posterior axis,  draw  it  slightly  forward,  and  turn  the  cornea  downward 
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and  outward.  The  inferior  oblique  also  rotates  the  organ  upon  its 
antero-posterior  axis,  but  in  an  opposite  direction,  assists  the  supe- 
rior in  drawing  it  forward,  and  turns  the  cornea  upward  and  inward. 
The  Ocular  Fascia, — In  dissecting  the  muscles  of  the  eye,  the 
student  should  not  neglect  to  notice  the  fascia  by  which  thej  are 
aorrounded  and  separated  from  one  another.  It  is  a  loose,  thin,  but 
tolerably  consistent  membrane,  which  forms  a  common  investment 
for  all  the  structures  behind  the  globe  of  the  eye,  and  is  prolonged 
fiHTward  over  the  tendons  of  the  muscles  to  the  tarsal  cartilages,  and 
upon  the  anterior  part  of  the  sclerotic  coat,  where  it  forms  the  me- 
dium of  attachment  between  this  tunic  and  the  reflected  portion  of 
the  conjunctiva.  It  not  only  forms  a  common  covering  for  the 
mnacles,  but  forms  separate  and  distinct  sheaths  for  them,  which  are 
continued  as  far  as  their  insertion,  and  then  attached  to  the  sclerotic 
coat.  This  fact  should  be  borne  in  mind  in  operating  for  strabis- 
mus, for,  owing  to  this  arrangement,  if  only  the  muscle  upon  which 
the  obliquity  of  the  eye  depends  is  divided,  the  deformity  may  still 
remain  unrelieved. 


THE  GLOBE  OF  THB  ETE. 

The  globe  or  ball  of  the  eye  is  almost  regularly  spherical  in  shape, 
but,  viewed  in  profile,  presents  a  somewhat  greater  convexity  in  front, 
corresponding  to  the  situation  of  the  cornea.  In  point  of  size  it  is 
not  subject  to  great  variety,  and  measures  in  general  about  eleven 
lines  in  its  antero-posterior  diameter,  and  ten  in  its  vertical  and 
transverse,  the  greater  length  of  the  antero-posterior  being  dependent 
upon  the  projection  of  the  cornea.  It  is  situated  in  the  fore  part  of 
the  orbit,  occupying,  however,  on  account  of  its  relatively  small  size, 
but  a  small  part  of  this  cavity,  and  is  held  in  its  position  by  the  con- 
junctiva, muscles,  and  other  structures  attached  to  its  exterior,  but 
more  particularly  by  the  masses  of  adipose  tissue  which  fill  the  inter- 
spaces of  the  muscles,  vessels,  and  nerves  behind.  When  this  tissue 
is  absorbed,  which  occurs  in  protracted  fevers  and  other  wasting 
dbeases,  the  eye  sinks  within  the  orbit,  and  gives  to  the  part  that 
unpleasant  hollow  appearance  so  familiar  to  every  one. 

In  a  philosophical  point  of  view,  the  eye  is  a  complicated  dioptric 
instrument.  It  consists  essentially  of  a  sentient  nervous  membrane, 
placed  in  a  dark  chamber,  with  a  single  aperture  closed  by  a  trans- 
44 
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parent  structure  for  the  admission  of  the  rays  of  light.  Anatomi- 
cally considered,  it  is  composed  of  a  series  of  superimposed  layers, 
called  tunics  or  coats,  inclosing  a  number  of  fluids  or  humors,  and  a 
movable  diaphragm  called  the  iris.  The  external  tunic  or  coat 
consists  of  two  parts,  one  called  the  sderotic  coat  and  the  other  the 
cornea.  Within  the  sclerotic  is  the  choroid  coatj  and  the  retina  or 
nervous  membrane  is  next.  The  humors  are  the  aqueou9j  sur- 
rounded in  part  by  a  special  membrane,  the  crystalline  lens^  with  its 
inclosing  capsule,  and  the  vitreous  humor j  also  provided  with  a  special 
secreting  membrane  named  the  hyaloid.  The  iris  is  usually  enume- 
rated among  the  tunics,  but.is  entirely  different  in  its  structure  and 
uses,  as  will  be  presently  seen. 

Dissection. — For  most  purposes,  the  eyes  of  some  of  the  larger  inferior 
animals  answer  as  well  as  those  of  the  human  subject,  and,  being  readily 
procured  in  a  fresh  state,  and  more  easily  dissected,  the  student  is  advised  to 
employ  them  until  he  shall  have  gained  sufficient  knowledge  of  the  general 
structure  of  the  organ,  and  skill  in  manipulation,  to  enable  him  to  make  a 
proper  examination  of  the  human  eye.  Having  obtained,  therefore,  a  number 
of  ox  or  sheep's  eyes,  let  him  jcommence  by  clipping  off,  with  a  pair  of  sharp 
scissors,  all  the  muscles,  fat,  and  areolar  tissue  from  the  circumference  of 
the  globe,  so  as  to  expose  the  sclerotic  coat  and  cornea.  Having  treated 
one  or  two  eyes  in  this  way,  he  may  divide  one  in  an  antero-posterior  direc- 
tion, and  turn  out  its  contents  for  the  purpose  of  examining  the  internal 
surface  of  these  structures. 

The  SCLEROTIC  COAT  is  a  dense,  white,  fibrous  membrane,  upon 
which  the  strength  and  form  of  the  eye  depend.  It  forms  a  kind 
of  shell  or  case  for  the  protection  of  the  delicate  parts  within,  and 
constitutes  about  four-fifths  of  a  regular  sphere,  the  deficiency  cor- 
responding to  the  situation  of  the  transparent  cornea.  It  is  perfo- 
rated behind  about  a  line  and  a  half  to  the  inner  side  of  the  antero- 
posterior axis  of  the  eye  by  the  optic  nerve,  and  is  continuous  here 
with  the  fibrous  sheath  which  this  nerve  receives  from  the  dura  ma- 
ter. Its  external  surface  is  of  a  pearly  white  glistening  appearance, 
covered  in  front  by  the  conjunctiva  and  the  expanded  tendons  of  the 
straight  muscles,  and  in  contact  behind  with  the  adipose  substance 
that  fills  this  part  of  the  orbit,  a  loose  areolar  tissue  intervening.  Its 
internal  surface  is  in  relation,  throughout  its  whole  extent,  with  the 
choroid  coat,  from  the  black  pigment  of  which  it  receives  a  light 
brownish  color ;  but  when  this  is  washed  off,  the  surface  presents  a 
smooth,  white,  glossy  appearance. 

The  sclerotic  coat  is  thickest  behind,  in  the  vicinity  of  the  en- 
trance of  the  optic  nerve,  from  which  point  it  becomes  gradually 
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thinner  toward  its  continuation  with  the  cornea.  In  point  of  strnc- 
tnre  it  is  a  trne  fibrone  membrane, 
its  fibres  interlacing  in  ever;  di- 
rection. It  is  perforated  at  various 
points  behind  b;  numerous  nerves 
and  resaela  on  their  way  to  the 
choroid  coat  and  iris,  but  is  itself 
almost  devoid  of  vascularity  and 
sensibility  in  the  healthy  state. 

The  CORNEA  is  a  transparent  con- 
cavo-convex dislc,  of  firm  elastic 
structure,  accurately  fitted  to  the 
deficiency  in  the  sclerotic  coat  in 
the  forepart  of  the  eye  ;  but,  being 
the  segment  of  a  smaller  sphere, 
it  renders  this  part  of  the  organ  a 
little  more  prominent.  The  degree 
of  its  convejtity  varies  in  different 
individuals  and  at  different  ages, 
being  generally  greatest  in  near- 
sighted persons  and  children.  Its 
outline  or  margin  is  almost  cir- 
cular, but  slightly  elongated  in  a 
transverse  direction  ;  its  thickness 
is  nearly  the  same  at  all  points. 
The  anterior  surface  of  the  cornea 
is  covered  by  a  continuation  of  the 
epithelium  of  the  conjunctiva  ;  its 

posterior  or  concave  surface  forms  the  anterior  wall  of  the  anterior 
chamber  of  the  eye,  and  is  in  contact  with  the  aqueous  humor. 

Stbucture. — The  cornea  cousiata  of  four  separate  atnictnrefl,  which,  oon- 
nendng  from  without,  are,  the  conjunctiva]  epitholium,  the  cornea  proper, 
the  elastic  lamina,  and  the  posterior  epithelium. 

The  anterior  or  coujuDctival  epithelium  has  been  already  dcacrihcd. 

The  cornea  proper  conslitutes  by  far  the  greater  part  of  the  thickness  of 
the  mGtabrane.  By  maceration  and  carefal  dissection,  it  may  be  separated 
into  several  layers,  which  are  connected  together  by  delicate  areolar  tissue, 
and  consist,  uuder  the  microscope,  of  soft  indistinct  fihres,  continuous  with, 
and,  acoonliRg  to  Hassal,  Todd  and  Bowman,  similar  in  many  respects  to 
those  of  the  sclerotio  coat. 

The  elastic  lamina,  or  third  byer  of  the  cornea,  is  a  thin  homo^neons 
membrane,  readily  nioognizcd  with  the  naked  eye,  and  bat  slightly  attacliod 
to  the  cornea  proper.     It  preserves  its  transparency  even  in  boiling  water 
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and  acetic  acid,  and  nllhongh  it  may  be  torn  id 
any  direction,  is  bo  liird  tba^  it  is  bitten  iLrongh 
witli  difficulty,*  It  is  vommonly  called  the  mem- 
brane of  Demours. 

The  posterior  epitheUiim  lines  the  internal  Mr- 
face  of  the  elastic  lamina,  and  is  in  cotilact  with 
the  oqucouaJiumor.  It  ia  exceedingly  delicate,  be- 
lon;^  to  tlie  tes.'«llute  or  pavement  variety,  and  al- 
though supposed  to  be  concerned  in  the  secretion  of 
the  aijneoug  humor,  doea  not  extend  bejond  the 
cireomference  of  the  cornea. 

Anatomists  have  nlmost  universally  failed 
to  demonstrate  the  presence  of  bloodvessels 
in  the  healthy  cornea,  but  from  the  fact  th&t 
this  structure,  when  divided,  is  known  to 
unite  readily  by  the  adhesive  process,  and 
is  moreover  subject  to  deposition  of  lymph 
between  its  lamina  and  to  ulceration  in  all 
its  forma  and  stages,  its  no n- vascularity  has 
not  been  generally  admitted.  Two  seu  of 
vessels  surround  its  margin,  and  anastomoee 
here  in  the  form  of  an  intricate  vascular 
Eone,  the  superficial  contiuaous  with  those 
of  the  conjunctiva,  and  the  deep  with  the 
short  ciliary  arteries  which  penetrate  the  scle- 
rotic in  the  immediate  vicinity  to  reach  the 
iris.  From  the  margin  of  this  zone,  vessela  are  said  to  have  been 
recently  demonstrated  by  Prof.  Gaddi  to  enter  the  cornea  and  pene- 
trate between  its  lamina. 

No  nerves  have  ever  been  traced  into  the  cornea,  but  they  no 
doubt  exist,  for  its  conjunctival  layer  is  one  of  the  most  highly 
sensitive  structures  in  the  body. 

DiBSEcnoN  TO  EXPOSE  THE  CHOROID  CoAT, — Take  an  eye  that  baa  been 
perfectly  freed  from  mnacleB,  areolar  tissue,  fat,  &c.  (one  that  is  two  or  three 
days  old  is  preferable),  aud,  having  made  a  small  opening  with  a  ehurp  Mulpel, 
through  the  sclerotic  coat,  two  or  three  lines  from  the  cornea,  introduce  a 
pair  of  blunt-pointed  Bcissora,  aud  by  aneeegsive  short  cuts  divide  the  sele- 
rotio  in  a  circular  manner  entirely  around  the  organ.  From  different  parts 
of  this  circular  incision  three  or  four  others  may  be  made  in  the  dirci-tiou 
of  the  optic  nerve,  when  by  a  litllo  care  the  several  seotiona  may  l«  wpa- 
nttcly  turned  back,  Ibo  connecting  areolar  tissue  and  the  vcascis  and  iiervM 
that  pass  from  one  membrane  to  the  other  being  divided  as  uecaaion  reijuircs 
This  diKsecticm  i»  beat  performed  under  water. 

*  llauol. 
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The  CHOROID  COAT  is  a  vaaoular  membrane  of  a  dark-browo  or 
chocolate  color.  It  corresponds  to  the  whole  extent  of  the  inner 
Borface  of  the  sclerotic,  and, 
near  the  junction  of  this  latter  ^'s-  ^W- 

membrane  with  the  cornea,  is 
connected  to  a  circular  band 
of  white  aubstance,  called  the 
ciliary  l^ament,  whence  it  is 
turned  inward  toward  the  crys- 
talline lena,  forming  a  folded 
flattened  ring  named  the  ciliary 
Udy. 

The   outer  surface   of   the 
choroid  coat  is  rough  and  fioc- 
culent,  and  connected'  to  the 
inner  surface  of  the  sclerotic    ^^ 
by  means  of  a  loose  areolar  tis-    untboniki.  (AnwArnoM.)  i.  putor  ihaKimoue 

.1.  1.       i-   i    .1.        -1-  ™*-    S-Th.opUcBmr..    S,a.  Tin  dnnU  awL    *. 

sue,  through  which  the  ciliary  xh.  cbluj  ummniL  ».  Th.  irfa.  «, «.  ih.  luim 
Tessels  and  uerreB,  having  per-  "J"  '■  '■  .?■  T'^^^l^'^'^jf"  t'i!" 
Forated  the  fibrooa  membrane,  partarinT  mmtj  kIdi,  which  mur  ihi  c,am  id  «iib. 
proceed  to  reach  the  iris.  The 
internal  surface  lies  in  contact 
with  the  retina  as  far  forward 

as  the  ciliary  ligament,  beyond  which  it  rests  upon  the  hyaloid  mem- 
brane ;  it  is  smooth,  villous,  bluish-hrown  in  color,  and  in  some  of 
the  inferior  animals,  the  ox  for  example,  presents  a  most  beautiful 
brilliant  metallic  lustre. 

STRCtTrCRC — The  choroid  coat  consists  of  the  ramifications  of  iDinnle 
veins  and  artericii,  held  together  by  fibro-areolar  tiesaa,  and  of  coloring 
matter,  called  black  pigment.  The  hloodvmrh  are  unally  described  u 
forming  two  layeni,  which,  however,  caoDOt  be  dissected  apart  The  external 
layer  coDaiste  mostly  of  veins,  which,  when  injected  and  the  black  pigment 
carefully  washed  off  by  means  of  a  camel-hair  bnu>b,  will  be  found  arranged 
in  most  beaulifol  whorls,  and  are  hence  called  the  vortieote  vein*;  they  con- 
verge to  form  four  or  five  principal  trunks,  which  perforate  the  MlerotJc  coat 
and  terminate  in  the  ophthalmic  vein.  The  inner  layer  is  mule  up  of  ra- 
mified arterial  twigs  closely  interwoven,  and  connected  to  the  preceding  by 
areolar  tisaoe. 

The  hlack  pigment  exists  in  greatest  abnndance  upon  the  inner  nrbce  of 
the  membrane.  In  this  situation  its  cells  are  of  a  hexagonal  or  pentagonal 
form  (see  Fig.  31),  and  arrnngod  into  a  distinct  pavement  layer,  which  is 
much  more  evident  in  some  of  the  inferior  animale  than  in  man.     The  black 

eigment  exists  also  in  considerable  quantities  in  the  interstices  of  the  venous 
lyer,  and  here  the  cells  are  said  to  be  of  a  stellate  form,  and  disposed  in 
curved  rows  corresponding  to  the  vorticose  veins. 


DISSBCTIONS. 

The  ciliary  ligament  {annulus  alhidut)  la  a  circular  band  of 
grayish -looking  substance,  situated  on  the  inner  surface  of  the 
sclerotic  coat  immediately  behind  its  junction  with  the  cornea.  It 
serves  as  a  common  bond  of  union  between  the  sclerotic  and  choroid 
coats,  the  retina,  ciliary  zone,  and  iris,  and  is  traversed  by  the  ciliary 
nerves,  which  here  subdivide  andanas- 
tomose  freely  with  one  another  b 
entering  the  iris. 
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whilst  its  inner  border  is  fre 


The  ciliary  body  {corpus  cilia 
best  seen  by  making  a  transverse  ver- 
tical section  of  the  sclerotic,  choroid, 
and  retina,  andlooking  in  from  behind 
through  the  viireous  humor.  It  ia  a 
dark,  brownish-black,  circular,  flat- 
tened ring,  formed  by  a  folding  in  of 
the  choroid  coat  upon  the  forepart  of 
the  vitreous  body.  Its  folds,  called 
the  ciliary  procegsei,  are  sixty  or 
seventy  in  number,  triangular  in  shape, 
and  alternately  long  and  short.  It  is 
connected  by  its  periphery  or  greater 
circumference  to  the  ciliary  ligament, 
and  slightly  overlaps  the  margin 
of  the  crystalline  lens.  The  anterior  surface  corresponds  to  the 
posterior  surface  of  the  iris,  from  which  it  is  separated  by  a  narrow 
interval  occupied  by  the  aqueous  humor  and  called  the  posterior 
chamber  of  the  eye ;  the  posterior  rests  upon  the  anterior  surface 
of  the  vitreous  body,  which  presents  a  corresponding  number  of 
triangular  grooves  into  which  the  ciliary  processes  are  received. 
The  ciliary  body  does  not  differ  in  structure  from  the  rest  of  the 
choroid  coat,  except  in  the  greater  abundance  of  the  black  pigment, 
and  the  absence  of  that  vorticose  arrangement  of  its  vessels. 

The  iKis  (Figs.  251  and  252)  is  a  circular  membranous  diaphragm, 
with  an  opening  in  the  centre  called  the  pupil.  It  is  situated  in 
the  aqueous  humor,  between  the  cornea  and  crystalline  lona,  but 
much  nearer  to  the  latter,  and  divides  the  space  into  two  unequal 
parts,  called  respectively  the  anterior  and  posterior  chambers  of  the 
aqueous  humor.     It  is  attached  by  its  outer  border  or  greater  cir- 


cnnference  to  the  anterior  edge  of  the  ciliary  ligament ;  its  inner 

or  lesser  border  floats  in  the  aqaeoua  humor,  an^  corresponds  to  the 

aperture  of  the  pnpil.     The  anterior  surface  is  va* 

rionsly  colored  in  different  individuals,  and,  when 

closely  examined,  will  be  fonnd  marked  bj  numeroas 

lines  or  ridges  radiating  from  the  pupillarj  margin 

toward  the  greater  circumference ;  the  posterior  is 

covered  by  a  thick  layer  of  pigment,  which  givA  it 

a  bluish  appearance,  like  that  seen  upon  the  inner 

surface  of  the  choroid,  and  is  called  the  uvea,  from 

its  resemblance  in  color  to  a  grape. 

The  pupil  is  not  situated  exactly  in  the  centre  of 
the  iris,  but  a  little  to  the  inner  or  nasal  side.  It  is  nuauu  cuid.  i, 
of  a  circular  form,  communicates  between  the  ante-  ri«l!"ii*!^4^ 
rior  and  posterior  chambers  of  the  aqueons  humor,  p>>i»t  Dcoimno. 
and  varies  in  size  at  different  times,  according  as  a*  etKnu  <^* 
more  or  less  light  is  to  be  admitted  to  the  back  part 
of  the  eye.  Throughout  the  greater  part  of  fcetal  life,  this  opening 
is  closed  by  a  delicate  membrane  called  the  pupillary  membrane, 
the  vessels  of  which  are  oontinaons  with  those  of  the  iris,  and  form 
loops  meeting  at  the  centre.  About  the  seventh  or  eighth  month, 
the  membrane  breaks  at  the  centre,  and  the  vascular  loops  gradually 
contract  toward  the  future  site  of  the  pupillary  margin.  Not  unfre* 
quently  shreds  of  this  membrane  may  be  seen  in  the  eyes  of  new- 
bom  children,  and  occasionally  the  membrane  remains  entire  until 
some  days  after  birth. 

Structdbe. — ^The  iris  is  composed  of  a  oonsiderable  quantity  of  pigment- 
eells,  muscular  fibres,  bloodvesaela,  aod  nerves. 

The  pu/ment  cdl$,  us  stated  above,  arc  most  abundant  upon  the  posterior 
mrfiwe  of  the  membrone,  and  are  very  irregular  in  eiEe  and  form.  Those 
upon  the  anterior  eurfoce  are  less  abundant  and  variously  colored  in  different 
individuals. 

The  mutctUar  fhn»  of  the  iris  belong  to  the  involuntary  or  nnatripcd 
variety,  and  arc  arranged  into  two  seta,  one  radiating  from  the  pnpil  toward 
the  larger  circnmferenoe  of  the  membrane,  and  the  other  Burroaoding  the 
pspil  in  the  form  of  a  oircular  baud  ;  the  former  dilate  the  pupil,  and  the 
latter  contract  it.     In  birds,  the  radiating  fibres  are  said  to  be  striped. 

Abtkrieh. — The  long  ciliary  arteriea,  two  in  number,  are  derived  from 
the  ophthalmio;  they  perforate  the  acleratic  coat,  and  proceed  horiEontally 
fiffward  between  this  membrane  and  the  choroid  to  the  ciliary  ligament; 
before  reaching  thia  point,  they  each  divide  into  superior  and  an  inferior 
branch,  and  from  the  Bubdivisioni  and  anastomoses  of  theie  branches  upon 
the  larger  cireumfercnce  of  the  iriq,  a  vascular  loae  is  formed,  from  which 
numeroas  twiga  proceed  in  the  subelanoe  of  the  membrane  in  the  direction 
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of  the  pupil.  Wliile  lying  between  the  sclerotic  and  choroid  conts,  the  in- 
ternal nf  these  two  arteries  is  situated  a  little  below,  and  the  external  a 
little  nboTe  the  traDBverse  axis  of  the  eye.  This  cireuinsUncc  should  be 
borne  in  mind  in  the  introduction  nf  the  needle  in  operating  for  estanct. 
The  ihoii  or  anterior  riUary  artertfti  are  noinerous,  and  much  emaller  than 
the  preceding;  the;  perforate  the  sclerotic  ooat  u  short  distance  behind  Uie 
comcu,  imd  divide  inio  hmni^hes  which  join  the  vasoalar  Kane  upon  die 
greater  drcum  fere  nee  of  the  iris. 

The  viint  of  the  iris  foRow  the  same  course  as  the  arteries. 

Nebvbb. — T!ie  cilary  nerves,  fifteen  or  twenty  in  number,  and  lemark- 
ably  largo  considering  the  small  size  of  the  iris,  are  derived  from  the  opbtbal- 
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inic  or  lenticular  ganglion  and  nasal  branch  of  the  fifth  pair;  they  perforate 
the  sclerotic  at  different  points,  proceed  forward  upon  the  surface  of  the 
choroid  to  the  ciliary  lignmeut,  and  within  this  ligament  divide  minutelyi 
and  then  enter  the  substance  of  the  iris. 

Dissection  of  the  Ketina. — The  retina  cannot  be  perfectly  diswoted 
except  under  water.  The  sclerotic  coat  having  been  removed  as  before 
directed,  the  student  should  take  two  pairs  of  blunt  forceps,  one  in  each 
hand,  and,  having  pinched  up  the  choroid  with  one,  in  order  to  hoM  the 
membrane  steady,  be  can  then  with  the  other  tear  it  off  in  email  pieces, 
taking  great  care  not  Xa  get  tbc  retina  in  the  grasp  of  the  furcops  or  to  lot 
the  eye  roll  about  in  a  forcible  maoner. 
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The  RSTiiTA,  the  third  tnnio  of  the  eye,  conaists  easenti&lly  of  the 
expansion  of  the  optic  nerve,  to  which,  however,  certain  other  stnio-' 
tares  are  added.  It  is  thin  and  almost  transparent  dnring  life,  ex- 
ceedingly delicate,  pulpy  in  it«  ooDaisteiice,  and  situated  between  the 
choroid  coat  and  the  hyaloid  membrane  of  the  vitreons  hnnfor;  and 
it  extends  from  the  entrance  of  the  optic  nerre  to  the  ciliary  ligament, 
behind  which  it  seems  to  end  in  &  thickened,  well-defined  border. 
The  enter  surface  is  connected  very  loosely  to  the  choroid  coat,  and 
presents  a  rough,  floccnlent  appearance.  The  inner  surface  rests 
npon  the  vitreous  body,  and  is  marked  behind,  directly  in  the  antero- 
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posterior  axis  of  the  organ,  hj  a  small  yellow  spot,  once  supposed  to 
be  a  foramen ;  and  hence  called,  after  its  discoverer,  the  foramen  of 
Smmmering.*  About  two  lines  to  the  inner  or  nasal  side  of  this 
spot  is  a  little  papilla  corresponding  to  the  extremity  of  the  optic 
nerve,  and,  passing  between  the  two  points,  a  slight  ridge  called  the 
central  fold  of  the  retina.  Emerging  from  the  papilla  will  also  be 
seen  the  central  artery  of  the  retina,  which  enters  the  eye  in  the 
substance  of  the  optic  nerve  and  ramifies  upon  the  retina. 

STBrtTTUOK. — The  retina  has  been  demonstrated  bj  microscopista  to  con* 
nat  of  six  separate  lajors,  whicb,  comraencioff  with  tho  moat  external,  are  : 
the  membrane  of  Jacob,  the  granular  liTcr,  the  ganglionai;  layer,  the  veai- 
onlar  lajer,  the  fibrons  ezpansioD  of  the  optio  nerve,  and  the  vuouUr  layer. 


Jaeoli't  membratie  la  composed  of  a  aingle  stntam  of  narrow  and  very 
minute  elongated  cells,  amnged  perpendiculaTly  to  the  surface  like  the  pile 
on  velvet.     Soon  after  death  the  cells  separate  from  oocb  other,  become 


*  The  yellow  spot  exiata  only  in  man  and  those  aoimala  the  visDa]  a 
whoM  eyei  are  parallel  with  each  other. 
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broken  up,  and  give  to  the  exterior  of  the  retina  the  rough  floocnient  appear- 
ance before  mentioned. 

The  granular  layevy  the  next  in  order,  possesses  considerable  thickness, 
and  consists  of  numerous  nudeolated  nuclei,  resembling  somewhat  those 
found  in  the  convolutions  of  the  brain,*  imbedded  in  a  granular  matrix. 

The  ganglionary  layer^  situated  beneath  the  preceding,  is  exceedingly 
thin  and  delicate.  It  consists  of  caudate  ganglionary  globules  of  various 
sizes,  having  an  exact  similarity  to  those  of  nerve  ganglia  in  different  parts 
of  the  body. 

The  vesicular  layer ^  the  fourth  in  the  series,  consists  of  large,  transparent, 
globular  cells,  of  which  the  most  external  are  granular  and  nucleated. 

ThefihrouA  layer  is  composed,  according  to  the  observations  of  Hassal,  of 
gray  gelatinous  nerve  fibres,  held  together  by  a  small  quantity  of  nucleated 
fibrous  tissue.  It  is  the  proper  expansion  of  the  optic  nerve,  the  tubular 
fibres  of  which  are  here  converted  into  branched  unnucleated  fibres,  similar 
in  all  respects  to  the  gray  nerve  fibres  found  in  nearly  all  parts  of  the  nervous 
system. 

The  vascular  layer  is  formed  by  the  ramifications  of  the  central  artery  of 
the  retina,  held  together  by  a  small  quantity  of  connecting  areolar  tissue. 
It  supports  the  pr^eding  layer,  and  is  in  immediate  contact  with  the  vitreous 
body. 


THE  HUMORS  OF  THE  EYE. 

The  humors  of  the  eye  are  transparent,  refracting  media  of  dif- 
ferent consistences,  through  which  the  light  passes  from  the  cornea 
on  its  way  to  the  retina.  They  serve  also  to  give  fulness  and  rotund- 
ity to  the  organ.  They  are  the  vitreovts  hody^  crystalline  len$,  and 
aqueous  humor. 

The  VITREOUS  BODY  IS  a  clear,  transparent,  gelatinous  mass,  of 
an  irregularly  spheroidal  form,  occupying  the  posterior  two-thirds 
or  three-fourths  of  the  interior  of  the  eye.  Although  apparently  a 
homogeneous  structure,  it  consists  of  a  delicate  investment  called  the 
hyaloid  membrane,  and  an  inclosed  fluid  which  is  the  vitreous  humor. 

The  hyaloid  membrane  is  an  exceedingly  delicate,  transparent 
structure,  which  not  only  forms  the  exterior  covering  of  the  vitre- 
ous body,  but  gives  off  numerous  membranous  processes  from  its 
inner  surface,  by  which  the  inclosed  space  is  divided  into  a  great 
many  small  compartments  (Fig.  248).  The  number  of  these  com- 
partments is  over  150;  they  all  communicate  with  each  other,  and 
are  mostly  of  an  angular  form.  Those  surrounding  the  antero- 
posterior axis  of  the  organ  are  said  to  be  wedge-shaped,  their  sharp 
edges  presenting  toward  each  other,  and  inclosing  a  minute  circular 
canal. 

*  Hassal. 
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Fig.  256. 


The  vitreous  humor  occupies  the  compartments  of  the  hyaloid 
membraoe ;  it  is  a  clear,  limpid  fluid,  about  the  consistence  of  slightly 
yiscid  mucilage,  and  composed  of  pure  water  holding  in  solution 
about  two  per  cent,  of  animal  and  saline  matters. 

The  circumference  of  the  vitreous  body  is  in  contact  with  the 
entire  internal  surface  of  the  retina,  and  presents  in  front  a  circular 
excavation  for  the  reception  of  the  greater  convexity  of  the  crystal- 
line lens.  The  surface  surrounding  the  lens  is  in  close  contact  with 
the  ciliary  processes,  from  which  it  receives  a  brownish  discoloration, 
and  is  marked  by  a  like  number  of  radiated  folds,  forming  what  is 
called  the  cUiary  zone^  or  zone  of  Zinn.  These  folds  correspond  in 
number  to  the  ciliary  processes,  between  which  they  are  accurately 
fitted,  but  are  rather  larger  and  much  less  prominent. 

Immediately  around  the  margin  of  the  crystalline  lens  the  hya- 
loid membrane  separates  into  two  layers, 
one  of  which  passes  in  front  of  the  lens  and 
the  other  behind  it.  The  narrow  triangu- 
lar passage  thus  left  around  the  circum- 
ference of  this  body,  is  called  the  canal  of 
PeiU  (Fig.  248, 16 ;  and  Fig.  256, 10). 

No  vessels  or  nerves  can  be  traced  into 
the  vitreous  body  of  an  adult,  but,  in  the 
foetus,  a  small  arterial  twig  proceeds  from 
the  central  artery  of  the  retina  through 
the  middle  of  the  organ  from  behind  for- 
ward, to  reach  the  back  part  of  the  crys- 
talline lens,  upon  which  it  is  distributed.  ^ 

The  CRVSTALLINB  LENS  is  a  transpa- 
rent solid  body,  having  a  double  convex 
form.  It  is  situated  directly  in  the  axis  of 
the  eye,  a  short  distance  behind  the  pupil, 
and  imbedded  in  the  cup-shaped  depression 
upon  the  anterior  surface  of  the  vitreous 
body.  The  anterior  surface  is  slightly 
convex,  and  covered  by  the  hyaloid  mem- 
brane ;  it  forms  the  posterior  wall  of  the 
posterior  chamber  of  the  aqueous  humor, 
by  which  it  is  separated  from  the  iris,  and, 
when  the  pupil  is  widely  dilated,  it  is  ex- 


PUtn  of  the  ftructarM  in  the  ftra« 
p«rt  of  the  fliye,  feen  In  section.  1. 
Coi\ianotiTA.  2.  Sclerotic.  8.  Cor> 
nea.  4.  Choroid.  A.  Ciliary  Uf»> 
ment  6.  Ciliary  procenea  7.  Irlf. 
8.  Retina.    0.  Hyaloid  membfane. 

10.  Canal  of  Petit  (made  too  large). 

11.  Membrane  of  the  aqneoua  hu- 
mor (too  thick),  a.  Aqaeom  h» 
mor,  anterior  chamber,  and  (a)  poa> 
terior  chamber.  l».  Cryftalline  leu. 
e.  Vltieont  homer. 
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posed  to  TJew  throughout  almost  its  entire  extent.  The  poiterior 
turfaee  is  much  more  convex  than  the  anterior,  and  accurately  fill* 
the  concavit;  upon  the  forepart  of  the  vitreous  hod;.  The  circum- 
ference is  inclosed  hj  the  separation  of  the  hyaloid  membrane,  sur- 
rounded by  the  canal  of  Petit,  and  very  slightly  OTerlapped  hy  the 
points  of  the  ciliary  processes. 

The  crystalline  lens  consists  of  an  investing  membrane,  called  the 
capsule,  and  an  inclosed  substance,  vhich  is  the  lena  proper,  some- 
times called  the  body  of  the  lens. 

The  capsule  of  the  lens  is  a  firm,  transparent  membrane,  much 
thicker  in  front  than  behind,  and  composed  of  an  elastic  homy  tissue 
precisely  similar  to  the  posterior  elastic  lamina  of  the  comes. 
The  proper  tubstance  of  the  lens  is  separated  from  the  interior  of 
the  capsule  by  a  minute  quantity  <^  watery 
fluid.  In  the  fresh  state,  it  appears  to  be  a 
firm  and  jelly-like  transparent  mass,  semi- 
fluid upon  its  exterior,  but  increasing  in  cob- 
sistence  toward  the  centre,  where  it  fomu 
a  email  round  nucleus  of  homy  hardness. 
When  hardened  in  alcohol,  it  readily  sepa- 
rates into  three  wedge-shaped  segments, 
each  one  of  which  may  be  resolved  into  a 
LeM,  lurfmKi  In  ipirit  ud  number  of  superimposed  lamelln,  and  these 
iDt«ri«  piuiH,  u  weu  u  iDio  lamellse  are  found,  under  the  microscope,  to 
Jl^^iST^**'""'*^'    '=°"^'^'  "^  well-marked  fibres  of  a  pecuUar' 

kind,  having  a  most  cnrious  and  beantifol 
arrangement.  No  vessels  or  nerves  exist  in  the  crystalline  lens,  but, 
in  the  fostue,  a  small  arterial  twig  may  be  traced  from  the  middle 
artery  of  the  retina  through  the  centre  of  the  vitreous  body  to  the 
back  part  of  the  capsule. 

The  crystalline  lens  difi'ers  in  several  important  particulars  at 
different  periods  of  life.  Thus,  in  the  foetus,  it  is  nearly  spherical, 
of  a  pinkish  color,  and  almost  fluid  consistence ;  in  the  adult,  it  is 
perfectly  transparent,  of  moderate  firmness,  and  much  more  convex 
upon  its  posterior  than  its  anterior  surface ;  in  old  age,  it  is  often  of 
a  yellowbh  tinge,  tough,  and  sometimes  almost  horoy  in  its  con- 
sistence, and  flattened  upon  both  surfaces. 

The  AQDSOlts  HUMOR  is  a  thin,  transparent  fluid,  octmpying  the 
interval  between  the  cornea  in  front  and  the  crystallii)e  lens  and 
ciliary  processes  behind.     This  space  is  divided  by  the  iris  into  two 
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unequal  parts,  called  the  anterior  and  posterior  chambers  of  the  e je. 
The  former  is  much  the  larger,  and  communicates  with  the  latter 
through  the  pupil.  The  aqueous  humor  does  not  usually  exceed 
five  or  six  grains  in  weight,  and  consists  of  pure  water,  holding  in 
solution  about  two  per  cent,  of  chloride  of  sodium  and  a  minute 
quantity  of  albumen. 

The  aqueous  humor  is  supposed,  by  some  anatomists,  to  be  derived 
from  the  vitreous  body,  and  by  others,  to  be  secreted  from  the  mem* 
branc  forming  the  posterior  lamina  of  the  cornea,  which  is  hence 
sometimes  called  the  capsule  of  the  aqueous  humor. 


VESSELS  AND  NBRVBS   OF  THB   ORBIT. 

The  structures  within  the  orbit  are  supplied  almost  entirely  by  the  ophthal- 
mic artery,  in  addition  to  which,  however,  a  few  small  twigs  are  received 
from  the  fiiscial,  temporal,  and  internal  maxillary. 

The  ophthalmic  artery j  a  vessel  about  the  size  of  an  ordinary  pocket  probe, 
arises  from  the  internal  carotid  upon  the  inner  side  of  the  anterior  clinoid 
process  of  the  sphenoid  bone,  passes  forward  through  the  optic  foramen  be- 
neath the  optic  nerve,  but  soon  leaves  this  nerve  to  its  inner  side,  and  then 
turns  obliquely  across  its  upper  surface  to  reach  the  nasal  side  of  the  orbit, 
in  which  situation  it  proceeds  in  a  tortuous  manner  toward  the  inner  angle 
of  the  eye,  where  it  divides  into  a  nasal  and  a  frontal  branch.  In  its  course 
it  gives  off  the  following  branches : — 

1.  The  lachrymal,  one  of  the  largest  of  the  branches  of  the  ophthalmic, 
arises  from  the  main  trunk  close  to  the  optic  foramen,  passes  forward  between 
the  external  straight  muscle  and  outer  ball  of  the  orbit,  and  b  distributed 
to  the  lachrymal  gland  and  upper  eyelid. 

2.  The  central  artery  of  ilkt  retina,  very  small,  arises  near  the  preceding, 
enters  the  substance  of  the  optic  nerve,  and  in  this  relation  reaches  the 
interior  of  the  ball  of  the  eye,  where  it  divides  minutely  to  supply  the 
retina ;  in  the  foetus,  it  sends  a  small  twig  through  the  vitreous  body  to  the 
back  part  of  the  crystalline  lens. 

8.  The  anterior,  or  short  ciliary  arteries,  ten  or  twenty  in  number,  and 
very  small,  arise  from  various  parts  of  the  ophthalmic,  proceed  forward  around 
the  optic  nerve,  and  perforate  the  sclerotic  coat  of  the  eye  a  short  distance 
behind  the  cornea,  to  be  distributed  principally  to  the  iris. 

4.  The  two  long  ciliary  arteries  arise  from  the  outer  side  of  the  ophthalmic 
near  the  back  part  of  the  eyeball,  perforate  the  sclerotic  coat  on  each  side  of 
the  optic  nerve,  and  proceed  forward  upon  the  surface  of  the  choroid  coat 
to  the  iris,  the  internal  situated  a  little  above,  and  the  external  a  little  below 
the  transverse  axis  of  the  eye. 

5.  The  muscular  branches,  from  three  to  five  in  number,  supply  the 
straight  and  oblique  muscles  of  the  eye  and  the  elevator  of  the  upper  eyelid. 

6.  The  ethmoidal  artery  arises  Dear  the  posterior  internal  orbital  foramen, 
through  which  it  reaches  the  ethmoidal  cells,  and  is  distributed  to  the  lining 
mucous  membrane.;  it  also  sends  a  few  twigs  through  the  cribriform  plate  of 
the  ethmoid  bone  to  the  anterior  extremity  of  the  cerebral  falx. 
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7.  The  mperior  and  inferior  palpebral  branches  arisemear  the  preceding, 
and  are  distributed  to  the  eyelids,  lachrymal  car  ancle,  conjunctiva,  tod 
lachrymal  sac. 

8.  The  mpra-orbiialy  one  of  the  largest  of  the  branches  of  the  ophthalmic, 
originates  far  back,  proceeds  forward  between  the  elevator  of  the  upper  eye- 
lid and  roof  of  the  orbit,  emerges  at  the  supra-orbital  notch,  and  is  distri- 
buted to  the  orbicular  and  occipito-frontal  muscles. 

9.  The  naml  branch,  one  of  the  terminal  divisions  of  the  ophthalmic,  leavei 
the  orbit  above  the  ocular  tendon,  and  descends  upon  the  side  of  the  nose, 
inosculating  with  the  nasal  branches  of  the  fascial. 

10.  The  frontal  branch  leaves  the  orbit  at  its  superior  internal  angle,  and 
is  distributed  to  the  skin  of  the  upper  eyelid  and  forehead,  and  subjacent 
muscles. 

The  VEINS  from  the  eyelids  and  inner  part  of  the  orbit  terminate  in  the 
veins  of  the  forehead  and  face ;  those  from  the  eyeball  and  its  muscles  cor-  • 
respond  to  the  arterial  branches,  and  unite  to  form  a  single  main  trunk,  the 
ophthalmic  vein,  which  proceeds  backward  below  the  external  straight  mosde, 
traverses  the  sphenoidal  fissure,  and  opens  into  the  cavernous  sinus. 

Nerves. — The  visual  organs  receive  the  entire  distribution  of  the  second 
(optic),  third,  and  fourth  nerves,  and  branches  from  the  fifth,  fiacial,  and 
sympathetic. 

The  OPTIC  NERVE  enters  the  orbit  through  the  optic  foramen,  accompanied 
hy  the  ophthalmic  artery,  proceeds  forward  and  a  little  inward,  and,  having 
reached  the  eyeball,  perforates  the  sclerotic  and  choroid  coats  about  a  line  and 
a  half  to  the  inner  side  of  the  antero-posterior  axis  of  the  organ.  Upon  leaving 
the  cranial  cavity  it  is  covered  by  a  strong  fibrous  sheath,  which  is  con- 
tinuous on  the  one  hand  with  the  dura  mater,  and  on  the  other  with  the 
sclerotic  coat  of  the  eye.  In  its  course  through  the  orbit  it  is  surrounded 
by  the  muscles  of  the  eye,  a  large  quantity  of  adipose  tissue,  the  ophthalmic 
artery  and  its  branches,  and  the  nerves  next  to  be  mentioned. 

The  OPHTHALMIC  NERVE,  the  first  branch  of  the  fifth  pair,  arises  from  the 
upper  part  of  the  Gasserian  ganglion,  enters  the  orbit  through  the  sphenoid- 
al fissure,  and  divides  into  three  branches,  namely,  the  frontal,  lachrymal,  and 
nasal. 

1.  The /ron/oZ  branch  proceeds  forward  hetween  the  elevator  muscle  of 
the  upper  lid  and  the  roof  of  the  orbit,  and,  emerging  at  the  supra-orbital 
notch,  is  distributed  principally  to  the  skin  of  the  forehead.  In  its  coone 
within  the  orbit  it  sends  off  the  supra-trochlear  branch  to  the  upper  part  of 
the  superior  oblique  or  trochlear  muscle,  and  a  small  filament  to  join  the 
infra-trochlear  nerve. 

2.  The  laxihrymal  branch  passes  along  the  superior  and  external  part  of 
the  orbit,  and  supplies  the  lachrymal  gland,  conjunctiva,  and  upper  eyelid. 

3.  The  nasal  branch  crosses  obliquely  below  the  superior  straight  muscle 
to  gain  the  superior  inner  part  of  the  orbit,  and  enters  the  anterior  internal 
orbital  foramen.  Before  reaching  this  point,  it  sends  filaments  to  the  lentica- 
lar  ganglion,  several  considerable  sized  twigs,  called  the  long  ciliarjf  nerves, 
to  the  ball  of  the  eye,  and  a  single  branch,  named  the  infra-trochlear  nerve, 
to  fhe  parts  about  the  inner  canthus  of  the  eye. 

The  FOURTH  NERVE  {trochlearis  or  pathetictis)  enters  the  orbit  through  the 
sphenoidal  fissure,  passes  obliquely  across  the  commencement  of  the  elevator 
muscle  of  the  eyelid  in  close  connection  with  the  lachrymal  branch  of  the 
ophthalmic  nerve,  and  is  distributed  exclusively  to  the  superior  oblique  or 
trochlear  muscle  of  the  eye. 
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The  THIRD,  or  common  ho^or  nerve  of  the  eye,  passes  from  its  ori- 
gin through  the  external  nil  of  the  civernoiis  nDiu,  lying  to  the  onter  ude 
of  the  iDterDul  carotid  arter;  and  upon  tlie  inner  side  of  the  fonrth  and 
ophthalmic  nervee,  rcceivea  a  filament  from  the  sympathetic  and  one  from 
the  ophthalmic  oerres,  and  there  divides  into  a  superior  and  an  inferior 
branch,  trhicb  eater  the  orbit  through  the  sphenoidal  fissure.  The  tuperior 
division  proceeds  forward  and  upwvd  beneath  the  superior  straight  muscle, 
and  divides  into  a  great  number  of  branches,  most  of  which  are  distributed 
to  this  muM;le,  and  the  others  to  the  elevator  of  the  upper  lid  and  internal 
strught  muscle.  Tbo  inferior  division,  the  larger  of  the  two,  passes  forward 
between  the  optic  and  the  sixth  nerves,  and  divides  into  three  branches, 
which  are  distributed  respectively  to  the  internal  and  external  straight  and 
inferior  oblique  muscles. 

The  SIXTH,  or  extesnal  motos  nerve  op  THB  eye  {abdwxna),  after 
traversiog  the  external  wall  of  the  cavernous  sinns,  where  it  receives  fila- 
ments from  the  carotid  plexus  of  the  sympathetic,  enters  the  orbit  tbroneb 
the  lower  part  of  the  sphenoidal  fissure,  and,  crossing  obliquelv  beneath  the 
ophthalmic  nerve,  enters  the  external  strught  muscle,  to  whlcn  it  is  exola* 
sively  distributed. 

The  ciliary  or  lenticular  gangliim,  to  which  reference  has  been  bo  often 
made  in  the  preceding  pages,  is  a  very  small,  irregularlv  quadrilatermi,  grayish- 
looking  body,  situated  upon  the  outer  surface  of  the  optio  nerve,  two  or 
three  lines  in  front  of  the  optic  foramen.  It  receives  from  behind  a  filament 
from  the  nasal  branch  of  the  ophtbalmio,  to  which  it  in  all  probability  belongs, 
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one  from  the  third  nerve,  and  an  exeeedingl  j  small  one  from  the  sympathetic, 
and  gives  off  from  its  anterior  angles  two  fasciculi,  containing  altogether 
ahout  twenty  nerves,  called  the  ciliary  nerves,  which  proceed  forward  around 
the  optic  nerve  to  the  hall  of  the  eye,  perforate  the  sclerotic  coat,  and  are 
distributed  principally  to  the  iris. 


THE  EAR. 


Thb  ear  is  divided  into  three  parts,  named,  from  their  relatire 
position,  the  external,  middle,  and  internal. 


THE  EXTBRSAL  BAR. 

The  external  ear  comprises  the  pinna  or  auricle  projecting  from 
the  side  of  the  head,  and  the  canal  or  meatus  leading  to  the  tym- 
panuiD. 

The  auricle  (jtinna),  to  which  part  the  term  ear  is  in  common  usage 
restricted,  is  an  expanded  elastic  lamina  intended  to  catch  the  unda- 
lations  of  sound  and  direct  them  into  the  meatus.     Its  size,  shape, 
and  situation  are  familiar  to  every  one, 
and  do  not  require  any  special  deacrip-  ng.  259. 

tion.  Its  different  parts  have  received 
certain  technical  names,  with  some  of 
which  it  is  necessary  to  become  ac- 
quainted, on  account  of  their  frequent 
occurrence  iu  referring  to  this  organ 
Thus,  the  large  funnel-shaped  excava 
tion  situated  a  little  below  the  middle 
and  leading  directly  to  the  meatus,  is 
called  the  concha  (Fig.  259,  8} ;  the 
triangular  teat-like  process  (5)  in  front 
of  the  concha  is  the  tragus;  below  the 
concha,  and  separated  from  the  tragus 
by  a  deep  notch,  is  another  but  smaller 
eminence  (6)  called  the  antitragua ; 
the  carved  projecting  edge  of  the  au- 
ricle (1,  1)  is  termed  the  helix ;  the 
rounded  ridge  (2,  2}  in  front  of  the  helix  is  the  antihelix;  the 
45 
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superficial  excavation  (3)  above  the  antiheliz  is  the  scaphoid  or  nor 
vicular  foHsa;  the  soft  appendage  (7)  forming  the  point  of  the 
auricle,  and  to  which  the  ear-ring  is  attached,  is  called  the  Ubvk 

(lohus). 

The  inner  surface  of  the  pinna  looks  toward  the  side  of  the  head, 
and  presents  numerous  irregularities,  the  reverse  of  those  upon  the 
opposite  side. 

Structure, — The  pinna  consists  principally  of  a  plate  of  fibre- 
cartilage,  upon  which  the  shape  and  elasticity  of  the  part  depends, 
and  to  this  is  superadded  a  certain  amount  of  fibrous  and  muscular 
tissue.  The  lobule  differs  from  the  rest  in  being  composed  eiitirelj 
of  areolar  and  adipose  tissue. 

Ligaments. — The  pinna  is  attached  to  the  side  of  the  head  by 
two  ligaments,  one  anterior ,  extending  from  the  helix  to  the  root  of 
the  zygoma,  and  a  posterior^  from  the  back  of  the  concha  to  the 
mastoid  process. 

Muscles. — The  muscles  of  the  pinna  are  extrinsic  and  intrinsic 
The  extrinsic  muscles  (Fig.  208)  have  been  already  described  in 
connection  with  the  temporal  aponeurosis  upon  which  they  rest; 
they  are  the  posterior  auricular  {retrahens  aurem)^  superior  auricular 
{attollens  or  elevator)^  and  interior  auricular  {attrahens).  The  tii- 
trinsic  muscles,  four  or  five  in  number,  consist  of  thin  pale  fibres 
passing  from  one  part  of  the  fibro-cartilage  to  another,  but  are  so 
imperfectly  developed  in  the  human  subject  that  it  is  barely  neces- 
sary to  mention  their  existence. 

Bhodvessels  and  Nerves. — The  pinna  is  supplied  with  arterial 
blood  by  branches  from  the  posterior  auricular  and  temporal  arte- 
ries. The  nerves,  few  and  very  small,  are  filaments  from  the  cervical 
plexus  and  facial  nerve. 

The  EXTERNAL  AUDITORY  CANAL,  or  MEATUS,  is  the  passage  from 
the  concha  to  the  middle  ear  or  tympanum.  It  is  about  an  inch  in 
length,  slightly  curved  in  its  direction,  the  convexity  presenting 
upward,  and  closed  at  its  internal  extremity  by  the  membrane  of 
the  tympanum  or  drum  of  the  ear. 

The  first  half  of  the  canal  consists  of  a  fibro-cartilaginous  tube 
continuous  with  the  concha ;  the  iutemal  half  is  formed  by  the 
temporal  bone*    It  is  lined  by  a  prolongation  of  skin  which  becomes 
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tbinner  toward  thtr  drum,  and  upon  the  external  surface  of  thia 
membraDe  consists  only  of  the  epidermic  layer.  Tbe  akin  is  covered 
witb  numerous  fine  bairs  intended  to  prevent  tbe  entrance  of  dust, 
and  contains  a  number  of  little  oval-sbaped  glands  for  the  secretion 
of  the  cerumen  or  ear-wax. 


THB  HIDDLB  EAR,  OB  TZHPANCM. 

The  tympanum  is  a  small  irregular  cavity  situated  in  tbe  substance 
of  tbe  petrous  portion  of  tbe  temporal  bone,  between  tbe  internal 
ear  and  tbe  termination  of  tbe  external  meatus.     It  communicates 
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witb  the  pharynx  through  tbe  Eostacbian  tube,  and  witb  the  cells 
in  tbe  mastoid  portion  of  tbe  temporal,  and  contains  tbe  small  bones 
of  the  ear  and  tbeir  special  muscles. 

DiSBEcnON. — The  tympanum  should  be  studied  in  the  dried  bone  bb  well 
U  in  itB  recent  state.  It  is  boat  exposed  hy  carefully  breaking  through  tbe 
petrous  portion  of  the  temporal  bone  immediately  above  the  eavity,'Bnd 
removioff  tbe  fragments  with  a  piur  of  forceps,  or  by  sawing  across  tbe  base 
of  tbe  bone,  near  the  bottom  of  the  external  meatus,  aod  cutting  through 
the  drum.  Another  good  method  is  to  macerate  a  freth  temporal  hone  in 
dilute  muriatic  add,  so  as  to  remove  its  earthy  part,  and  then  with  a  scalpel 
cnt  away  tbe  upper  wall  of  the  cavity. 

Tbe  CAVITY  OF 'the  TTHFAMtiH  is  uTegolarlj  obloDg,  flattened 
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from  within  outward;  its  antero-posterior  and  vertical  diameters 
measuring  nearly  half  an  inch,  and  its  transverse  only  about  two 
lines.  Its  superior  wall  is  concave,  and  formed  by  the  union  of  the 
petrous  and  squamous  portions  of  the  temporal  bone  internal  to  the 
posterior  root  of  the  zygoma.  The  inferior  wall  is  a  narrow  groove 
or  trench,  which  crosses  the  base  of  the  bony  plate  that  separates 
the  condyloid  from  the  jugular  fossa  in  an  antero-posterior  direction. 
The  external  wall  is  formed  by  the  membrane  of  the  tympanum. 
The  internal  wall  is  uneven,  and  perforated  above  by  a  small  oval 
opening  {fenestra  ovalis)  which  communicates  with  the  vestibule, 
but  is  closed  in  the  fresh  state  by  the  base  of  the  stapes ;  above 
this  opening  is  a  bony  projection  corresponding  to  the  aqueduct  of 
Fallopius,  and  below  it  a  rounded  elevation  called  the  promontory^ 
corresponding  to  the  first  turn  of  the  cochlea,  and  marked  by 
grooves  leading  downward  to  a  minute  canal.  The  grooves  lodge 
the  tympanic  plexus  formed  by  the  anastomosis  of  filaments  from 
the  glosso-pharyngeal.  Vidian,  Jacobson's,  and  sympathetic  nerves ; 
the  canal  descends  inward  to  open  upon  the  base  of  the  temporal 
bone,  between  the  jugular  fossa  and  carotid  canal,  and  gives  passage 
to  Jacobson's  nerve.  Behind  the  oval  opening  and  promontory  is  a 
small  eminence  called  the  pyramid^  the  summit  of  which  is  per- 
forated by  a  minute  foramen,  said  to  be  for  the  passage  of  the  deli- 
cate tendon  of  the  stapedius  muscle.  Below  and  behind  the  base  of 
the  promontory  is  a  small  round  opening  {fenestra  rotunda)  commu- 
nicating with  the  cochlea,  but  closed  in  the  recent  state  by  a  delicate 
membrane,  called  the  secondary  membrane  of  the  tympanum.  * 

The  posterior  wall  of  the  tympanum  is  perforated  by  several  small 
openings  and  one  large  one,  which  communicate  with  the  cells  of  the 
mastoid  process. 

The  anterior  extremity  of  the  tympanum  is  contracted  and  nar-  * 
row,  and  leads  to  two  small  openings  separated  by  a  thin  lamella  of 
bone ;  the  superior  of  the  two  lodges  the  tensor  muscle  of  the  tym- 
panum; the  inferior  and  larger  is  the  termination  of  the  bony  part 
of  the  Eustachian  tube. 

The  tympanum  is  lined  throughout  by  a  delicate  mucous  mem- 
brane, continuous  through  the  Eustachian  tube  with  the  lining  mem- 
brane of  the  pharynx,  and  prolonged  through  the  openings  in  the 
back  of  the  cavity  into  the  cells  of  the  mastoid  process. 

The  MEMBRANE  OF  THE  TYMPANUM  {membrana  tympani)  is  a  cir- 
cular semitransparent  septum,  directed  obliquc|Jy  downward  and 
inward  across  the  internal  extremity  of  the  external  auditory  canal? 
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tbs  circumference  of  which  is  here  grooved  for  its  insertion.  The 
eztern&l  surface  ia  slightlj  concave,  and  covered  b;  the  cuticnlor 
prolongation  of  the  skin  lining  the  external  meatus ;  the  internal 
surface  is  correspondingly  convex,  covered  hy  the  mucous  mem- 
brane of  the  tympanam,  and  gives  attachment  to  the  handle  of  the 
malleus,  one  of  the  ossicles  of  the  ear.  Between  the  cuticular  and 
mucous  layers  is  the  proper  Bubstanoe  of  the  membrane,  which  con- 
siats  of  fine,  closely  arranged  fibres,  directed  for  the  most  part  from 
the  centre  toward  the  circumference.  The  nature  of  these  fibres  is 
not  positively  ascertained.  The  use  of  the  membrane  of  the  tym- 
panum is  to  receive  the  vibrations  of  sound,  which  are  thence  trans- 
mitted across  the  tympanum  by  the  chain  of  small  bones  to  the 
oval  opening  upon  the  inner  wall,  where  they  impinge  upon  the 
internal  ear  containing  the  expansion  of  the  auditory  nerve. 

The  Ecstacuiam  tubs  is  a  trumpet-ahaped  canal,  nearly  two 
inches  long,  communicating  between  the  throat  and  the  tympanum. 
Its  guttural  orifice  is  circular,  and  suificiently  large  to  admit  the  end 
of  the  little  finger ;  it  is  situated  upon  the  upper  part  of  the  lateral 
wall  of  the  pharynx  a  little  above  and  behind  the  posterior  extre- 
mity of  the  inferior  turbinate  bone,  and  may  be  reached  by  a  probe 
or  catheter  slightly  bent  near  the  point  and  introduced  along  the  floor 
of  the  nose.    From  this  point,  the  tube  leads  upward,  backward, 


Fig.  201. 


Fig.  2G2. 


Boo«  of  tlifl  (jiDi«nuni  Li 

tea*.  3.HHidi>fthen»llpu>. 
Ita  idHct  pronn  i.  It*  In 
boo*.    1.  BIfm.    ».  Umt  p> 


and  outward ;  and,  having  narrowed  to  the  aise  of  a  common  probe, 
terminates  in  the  anterior  extremity  of  the  cavity  of  the  tympanum. 
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The  lower  two-thirds  of  the  Eustachian  tube  is  composed  of  fibro- 
cartilage ;  the  superior  third  is  the  upper  of  the  two  small  bony 
canals  found  in  the  receding  angle  formed  in  front  by  the  union  of 
the  squamous  and  petrous  portions  of  the  temporal  bone.  The  tube 
is  lined  by  a  mucous  membrane  continuous  with  that  of  the  pharynx 
and  tympanum. 

The  SMALL  BONES  or  OSSICLES  OF  THE  EAR,  three  in  number,  form 
lk  connected  chain  across  the  upper  part  of  the  cavity  of  the  tym- 
panum, reaching  from  the  convex  surface  of  the  membrane  of  the 
tympanum  to  the  oval  opening  communicating  with  the  vestibule. 
Their  office  is  to  conduct  the  sonorous  vibrations  from  the  membrane 
of  the  tympanum  to  the  fluid  contained  within  the  internal  ear. 
Their  size,  shape,  and  situation  will  be  better  understood  by  refer- 
ence to  Figs.  260,  261,  and  262  than  from  any  description,  howevtf 
accurate. 

The  MALLEUS,  80  called  from  its  hammer-like  shape,  is  the  middle  in 
point  of  size,  and  as  regards  its  position  the  most  external  of  the  bones  of 
the  ear.  It  consists  of  a  body  having  a  rounded  head  and  two  long  pro- 
cesses, of  which  one  is  horizontal  and  the  other  vertical,  the  latter  the  larger 
of  the  two,  and  commonly  called  the  handle  {manubrium))  another  little 
offset  from  the  base  of  the  handle  is  distiDguished  as  the  short  process. 

The  handle  of  the  malleus  is  received  between  the  intern^  and  middle 
layers  of  the  membrane  of  the  tympanum,  to  the  latter  of  which  it  is  closely 
attached.  The  horizontal  process  (long  process,  processus  gracilis),  long  and 
slender,  extends  obliquely  downward  and  forward  to  the  Gasserian  figure, 
where  it  is  attached  by  ligamentous  fibres.  The  sliort  process  is  in  contact 
with  the  middle  layer  of  the  membrane  of  the  tympanum  near  the  upper 
edge.  The  head  projects  above  the  membrane  of  the  tympanum,  and  arti- 
culates by  its  inner  surface  with  the  incus. 

The  INCUS,  the  largest  of  the  bones  of  the  car,  consists  of  an  irregularly 
quadrangular  body  and  two  processes.  The  body  is  very  uneven,  and  marked 
upon  its  upper  surface  by  a  slight  concavity  tipped  with  cartilage  for  articu- 
lation with  the  side  of  the  head  of  the  malleus.  One  of  the  prooeases  is  short 
and  thick,  directed  horizontally  backward,  and  connected  to  the  posterior 
wall  of  the  tympanum  by  a  few  ligamentous  fibres;  the  other  is  long  and 
slender,  bent  at  its  extremity,  and  terminated  by  a  rounded  tubercle  for 
articulation  with  the  stapes.  The  tubercle  by  which  the  long  process  joins 
the  stapes  is  often  described  as  a  separate  piece,  called  the  letUwular  or  orbi- 
cutar  hone  (ps  orbiculare). 

The  STAPES,  the  most  internal  and  smallest  of  the  three  bones,  is  shaped, 
as  its  name  indicates,  like  a  stirrup.  Its  head  is  directed  outward,  and 
presents  a  slight  concavity  for  articulation  with  the  end  of  the  long  process 
of  the  incus.  The  base  is  applied  over  the  oval  opening  {fenestra  ovalis)^ 
to  the  margins  of  which  it  is  connected  by  ligamentous  fibres. 

Ligaments  and  Muscles  of  the  Tt/mpanum. — The  opposed  sur- 
faces of  the  bones  of  the  tympanum  are  covered  by  thin  layers  of 
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cartilage  and  delicate  synovial  membranes,  and  held  together  by 
sarrounding  ligamentous  fibres.  They  admit,  therefore,  of  a  cer- 
tain degree  of  motion,  the  object  of  which  doabtless  is  to  break 
the  force  of  the  sonorous  vibrations,  and  thus  protect  the  internal 
ear  from  sudden  and  violent  impulses.  The  use  of  the  bones  is 
therefore  analogous  to  that  of  the  iris,  which  regulates  the  admis- 
sion of  light  to  the  retina,  a  fact  that  is  farther  proved  by  the 
existence  here  of  at  least  one  muscle,  by  the  contraction  and  relaxa- 
tion of  which  the  chain  of  bones  is  relaxed  or  made  rigid,  as  occasion 
may  require.  Thus,  when  the  sonorous  vibrations  are  slight,  the 
muscle  contracts,  and  renders  the  chain  of  bones  almost  as  rigid 
and  unyielding  as  though  composed  of  a  single  piece,  so  that  no- 
thing may  be  lost;  and  on  the  other  hand,  when  the  vibrations  are 
violent  and  sudden,  the  muscle  relaxes,  and  the  chain  being  thus 
allowed  to  bend  at  the  two  articulations,  the  force  of  the  impulse  is 
in  a  great  measure  lost  before  it  reaches  the  internal  ear. 

Owing  to  the  minuteness  and  delicacy  of  the  muscles  of  the  tym- 
panum, different  observers  have  arrived  at  very  different  conclusions 
in  regard  to  their  number.  Thus  Soemmering  describes  four  and 
Mr.  Todd  nine,  while  Cruveilhier  doubts  the  presence  of  more  than 
one.  The  four  mentioned  by  Soemmering  are  the  tensor  of  the 
tympanum,  the  greater  and  lesser  laxator  of  the  tympanum,  and  the 
stapedius.  Of  these,  the  ten%or  of  the  tympanum  {tensor  tympani)  is 
the  only  one  about  the  existence  of  which  there  is  no  dispute.  It 
consists  of  a  small,  tapering,  fleshy  belly,  which  arises  from  the  car- 
tilaginous part  of  the  Eustachian  tube  near  where  it  joins  the  bone, 
and  from  the  adjacent  margins  of  the  bony  canal  lying  immediately 
above  and  parallel  with  the  bony  part  of  the  tube ;  it  passes  horizon- 
tally backward  through  that  canal  to  the  forepart  of  the  tympanum, 
and  there  ends  in  a  delicate  tendon  which  turns  over  a  pulley-like 
surface  upon  the  cochleaform  process,  and  passes  outward  to  be 
inserted  into  the  forepart  of  the  handle  of  the  malleus  near  its  root. 

Use. — To  draw  the  handle  of  the  malleus  inward  and  its  head 
outward;  the  incus,  from  its  firm  connection  with  the  head  of  the 
malleus,  follows  that  bone ;  and,  as  it  swings  upon  its  short  horizon- 
tal process,  its  vertical  process  is  carried  inward,  and  therefore 
presses  the  stapes  against  the  oval  opening,*  or,  in  other  words, 
renders  the  chain  of  bones  stiff  and  unyielding. 

In  regard  to  the  other  muscles  said  to  be  connected  with  the 

♦  Cruveilhier. 
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ossicles  of  the  e&r,  the  author  is  indiDed  to  doabt  their  existence, 
simply  for  the  reason  that  there  seems  to  be  no  nse  for  them,  the 
tensor  of  the  tympanum  being  able  to  accomplish  all  that  is  neces- 
sary, which  consists  simply  in  regulating  the  tension  of  the  bony 
chain  to  snit  the  force  of  the  vibrations  of  the  membrane  of  the 
tympanum. 

Vessels  and  Nkbves, — The  arlerie*  of  the  tjmpuinm  are  minnte 
branches  of  the  intern&l  mssillBry,  internal  carotid,  and  posterior  auricular. 
The  veins  follow  the  course  of  the  arteries,  and  terminate  in  the  middle 
meniogeal  and  pharyngeal  veins. 

The  nerva  of  the  tympanum  are  derived  from  the  tympanic  plexus,  which 
is  situated  upon  the  promontory  of  the  tympanum,  and  formed  by  comma- 
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nicatioQB  between  Jacobson's  nerve,  a  filament  from  the  carotid  plexus, 
a  brancb  which  joins  the  great  superficial  petrosal  nerve,  and  lastly  the 
smoli  auperficial  petrosal  nerve  from  the  otic  ganglion.  The  arrangement  of 
these  nerves  may  be  seen  in  the  accompanying  figure  (263). 
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THE  IBTERKAL  EAR,   OR  LABYRINTH. 

The  internal  ear,  the  sentient  tjivision  of  the  organ  of  bearing, 
is  situated  in  the  snbstaace  of  the  petrous  bone,  between  the  tympa- 
num and  the  internal  auditory  meatus.  It  consists  of  a  tortuous 
pH^ge,  called  the  bony  labyrinth,  in  which  is  contained  the  expan- 
sion of  the  auditory  nerve,  supported  by  a  fibro-vascular  membrane, 
called  the  membranous  labyrinth. 

The  08SE0C8  LABYRINTH  is  divided  into  three  parts,  named  re- 
.  Bpectively  the  vestibule,  semicircular  canals,  and  cochlea. 

Fig.  2^. 
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The  veaihule,  the  dilated  central  chamber  or  body  of  the  laby- 
rinth, is  about  the  size  of  a  grain  of  ivheat,  compressed  laterally,  and 
placed  midway  and  vertically  between  the  semicircular  canals  behind 
and  the  cochlea  in  front.  Its  outer  wall  forms  the  internal  wall  of  the 
tympanum,  and  presents  the  oval  opening  {fenettra  ovalia),  to  which 
the  base  of  the  stapes  is  attached.  The  inner  or  posterior  wall 
is  perforated  by  numerous  small  foramina,  for  the  entrance  of 
the  branches  of  the  auditory  nerve.  Upon  the  same  part  is  the 
orifice  of  a  small  canal  called  the  aqueduct  of  the  veetibule,  which 
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termioates  npon  the  posterior  surfaca  of  the  petrous  })one,  ftcd  trans- 
mits a  venous  twig.  The  anterior  extremity  leads  to  the  mouth  or 
entrance  of  the  cochlea ;  the  posterior  is  perforated  by  fire  round 
openings  communicating  with  the  semicircular  canals. 

The  temieircular  canaU  are  three  bony  tabea,  of  different  siies, 
bent  as  represented  in  the  preceding  figure,  and  communicating,  as 
before  mentioned,  with  the  npper  back  part  of  the  vestibule.  Ilut 
superior  one  is  nearly  vertical,  and  forms  a  small  elevation  on  the 
upper  surface  of  the  petrous  portion  of  the  temporal  bone.  Near 
the  mouth  of  each  one  will  be  observed  a  slight  dilatation  called  the 
ampulla. 

The  COCHLEA  is  a  bony  canal,  about  an  inch  and  a  half  long  and 
little  more  than  a  line  in  diameter,  coiled  upon  itself  two  or  three 
times,  so  as  to  form  a  blunt  cone,  whose  base  presents  toward  the 
internal  auditory  meatus.  Its  external  surface  is  marked  by  a  spi- 
ral groove  corresponding  to  the  septum,  which  separates  the  coils  of 
the  canal,  and  gives  to  it  the  appearance  of  a  snail's  shell,  from 
nhich  circumstance  its  name  is  derived. 

F\s.  365. 


The  central  pillar,  called  the  modiolut,  around  whioh  the  cochlea 
is  wound,  is  soft  and  spongy,  and  traversed  by  numerous  canals 
vhich  transmit  branches  of  the  auditory  nerve.  Its  outer  surface 
is  marked  by  a  spiral  ridge  or  crest  of  compact  bony  tissue  called  the 
gpiral  lamina,  vhicb  projects  into  the  canal  and  divides  it  partially 
into  two  half  canals,  called  the  teals.  In  the  recent  state,  this  divi- 
sion is  completed  by  a  membranous  septum,  called  the  zone  of  Vah 


TBB   IN7BRIIAL  EAR.  715 

$alva,  nearly  as  far  ftB  the  blind  extremity  or  cupola  of  the  canal, 
where  the  two  communicate  with  each  other.  One  of  the  scalee 
{Koia  timpani)  communicates  with  the  tympanum  by  the  round 
opening,  which,  however,  is  cloaed  in  the  recent  elate  by  a  fibrous 
membrane  called  the  secondary  membrane  of  the  tympanum.  Near 
ty^pening  is  the  orifice  of  a  minute  canal  named  the  aqueduct  of 
v^^ichlea,  which  terminates  at  the  jugular  fossa  and  transmits  a 
small  vein.  The  aeala  veitibuli,  the  superior  of  the  two,  communi- 
catea  with  the  vestibule  by  s  large  orifice. 

Lining  Membrane  of  the  Lahyrinth. — The  three  divisions  of  the 
labyrinth  are  lined  by  a  continuous  fibro-serous  membrane,  whose 
outer  surface  is  closely  attached  to  the  walls  of  the  cavity.  Its 
entire  surface  is  smooth,  and  covered  by  a  scaly  epithelium,  and 
secretes  a  thin  serous  fluid  called  the  liquor  eotunnii,  or  the  pen- 
Fig.  266. 
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ilfmph,  which  occupies  the  space  between  the  bony  and  the  mem- 
branous labyrinth.     It  is  hy  the  continuation   of  this   membrane 
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across  the  oval  and  round  openings  that  the  communication  between 
the  tympanum  and  labyrinth  is  entirely  closed. 

The  MEMBRANOUS  LABYRINTH  is  a  delicate  membranous  sac  con- 
tained within  the  bony  labyrinth,  which  it  exactly  resembles  inform, 
but  is  smaller,  and  separated  from  the  surrounding  walls  by  the  pe- 
rilymph. The  vestibular  portion  of  the  sac  is  divided  into  twOfUe- 
qual  parts,  of  which  the  larger  is  named  the  utricle  aniq||^e 
smaller  the  saccule.  The  utricUy  or  common  sinus,  is  situated  in  the 
upper  back  part  of  the  vestibule;  it  communicates  by  five  large  orifices 
with  the  membranous  semicircular  canals,  and  receives  upon  its  outer 
wall  the  branches  of  the  auditory  nerve  that  traverse  the  foramina 
in  the  bone  in  this  situation.  The  saccule  has  a  more  globular  form, 
is  situated  in  the  lower  and  anterior  part  of  the  vestibule,  near  the 
mouth  of  the  vestibular  scala,  and,  although  in  contact  with  the 
utricle,  is  said  to  have  no  communication  with  it. 

The  semicircular  portion  of  the  membranous  labyrinth  conforms 
precisely  to  the  bony  semicircular.canals,  from  which  it  is  separated 
by  a  small  quantity  of  perilymph.  It  communicates  by  five  orifices 
with  the  cavity  of  the  utricle,  and  opposite  each  ampulla  receives 
branches  of  the  auditory  nerve. 

The  vestibular  and  semicircular  divisions  of  the  membranoas 
labyrinth  are  filled  with  a  thin,  limpid  fluid,  called  the  endolymph^ 
floating  in  which,  upon  each  side  of  the  delicate  septum  that  sepa- 
rates the  utricle  and  saccule,  is  a  little  rounded  calcareous  body  called 
the  otolith. 

Structure. — The  Btructure  of  the  walls  of  the  common  sinus,  saecale, 
and  membranous  semicircular  canals,  presents  many  points  of  resemblance. 
The  membrane  of  which  tbcy  are  formed  is  generally  thin  and  semitranspa- 
rent,  but  it  is  thicker  and  more  opaque  where  nerves  and  vessels  enter. 
On  the  outer  surface  is  a  layer  of  minutely  ramified  bloodvessels,  and  loose 
areolar  tissue  wliich  sometimes  contains  irregular  deposits  of  pigment  cells. 
Next  to  this  vascular  network  branches  of  the  auditory  nerve  are  distributed 
in  the  form  of  a  distinct  layer,  within  which  is  fine  areolar  tissue,  with,  ac- 
cordin^r  to  Iluschke,  a  film  of  closely  set  nucleated  epithelium  cells.  It  is 
doubtful  how  far  the  nervous  layer  extends  in  the  semicircular  canals  beyond 
the  ampullae.* 

The  membranous  structure  of  the  cochlea  is  not  arranged  in  the 
form  of  a  sac,  as  in  the  vestibule  and  semicircular  canals,  but  consists 
of  two  layers  resting  on  the  opposite  surfaces  of  the  spiral  lamina, 
and  continuous  with  each  other  at  the  cupola.  The  cavities  of  the 
two  scalaj  are  otherwise  entirely  filled  with  perilymph. 

*  Sharpey  and  Quain. 
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Ve99eU  and  Nerves  of  the  Labyrinth, — The  special  artery  of  the  internal 
ear  is  a  small  branch  of  the  basilar  called  the  internal  auditory f  which 
enters  the  internal  auditory  meatus  in  company  with  the  auditory  and 
facial  nerves,  and,  having  reached  the  bottom  of  the  canal,  divides  into  vesti- 
bular and  cochlear  branches.  Its  ultimate  ramifications  are  spent  upon  the 
membranous  labyrinth.  • 

The  AUDITORY  NERVE,  the  only  nerve  distributed  to  the  internal  ear,  en- 
tei4|b6  internal  auditory  meatus  in  company  with  the  internal  auditory 
artery  and  facial  nerve,  and,  at  the  bottom  of  that  canal,  the  nervous  fila- 
ments become  freed  of  their  common  fibrous  sheath,  and  pass  through  the 
foramina  in  the  cribriform  plate  of  bone  that  bounds  the  osseous  labyrinth  in 
this  situation.  Having  entered  the  bony  labyrinth,  the  filaments  become 
collected  into  six  bundles,  which  are  distributed  respectively  to  the  several 
parts  of  the  membranous  labyrinth,  namely,  to  the  utricle,  saccule,  cochlear 
membrane,  and  semicircular  canals. 


OUTLINE  OF  THE  DISTRIBUTION  OF  THE 
TRIGEMINAL  NERVE.* 

The  fifth  or  trigeminal  nerve  arises  apparently^  as  heretofore 
stated,  from  the  lateral  part  of  the  Yarolian  bridge,  where  it  presents 
itself  in  the  form  of  two  unequal-sized  bundles  or  roots,  whidh  are 
totally  distinct,  although  they  proceed  forward  side  by  side  to  the 
upper  surface  of  the  petrous  bone.  Here  the  larger  or  sensory 
root  ^reads  out  to  enter  the  ganglion  of  Gassa,  beneath  which  the 
small  or  motor  root  continues  on  in  the  direction  of  the  oval  opening 
of  the  sphenoid  bone. 

The  Gasserian  ganglion^  the  largest  nervous  ganglion  in  the  body, 
except  the  semilunar,  is  situated  upon  the  upper  surface  of  the  ex- 
tremity of  the  petrous  portion  of  the  temporal  bone  and  beneath  the 
dura  mater,  which,  on  account  of  its  close  attachment,  requires  to  be 
dissected  off  with  great  care.  It  is  flattened  from  above  downward, 
somewhat  semilunar  in  shape,  of  a  grayish  color,  and  communi- 
cates upon  its  inner  side  with  filaments  from  the  carotid  plexus  of 
the  sympathetic  nerve.  From  its  anterior  or  convex  border  three 
large  branches  are  given  off,  namely,  the  ophthalmicy  the  superior 
maxillary  J  and  the  inferior  maxillary. 

The  OPHTHALMIC  NERVE,  the  smallest  of  the  primary  divisions  of 

*  As  it  was  not  poBsible,  in  carrying  out  the  original  plan  of  this  work,  to 
give  a  connected  account  of  the  complicate  arrangement  of  the  fiflh  nerve,  in 
connection  with  the  deBcription  of  the  parts  to  which  it  is  distributed,  its  intro- 
duction here  became  a  matter  of  necessity. 
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the  fifth  nerre,  passes  forvard  along  the  outer  wall  of  the  oareraons 
sinas,  vhere  it  receives  filaments  from  the  sympathetic,  and  sometimes 
a  single  one  from  the  fourth  nerve,  enters>the  cavitj  of  the  orbit 
through  the  upper  part  of  the  sphenoidal  fissure,  and  divides  into 
three  main  braoches,  namely,  the  lachrymal,  frmntal,  and  natal.  Of 

Fig.  S6T.  9 


Id  orW  ftrther  to  lllnitnle  lerenl  puUor  lh<i  IntrrnrMiii  iiiiTn.  U  In  liiiir  iii] iiiiiIhI  ill— iM  ill 

■nd  twan  od  It*  lower  niTha.  T.  IK  paUtrkit  or  mudtlTe  not  bribn  tE  mtan  th*  |*inglliw.  R.  rriiil 
rfin  giDgltDi,  e,  Tha  uurior  or  motor  root  jMwlBgtfaB  gdigllan.  10.  Tbe  ttaM  or  Imnr  mHlllWT 
dlvMon,  D.  Tht  moior  parUan  JolDlng  the  lover  muUlu;  ami,  and  bmlDe  ■  pluu  wltli  It;  (hb 
thli  ptsint  ths  mamilu  serrs  en  glTcnofftatba  moHlaoftb*  linn*>«,  Ihiu:  1.  TMijonil.  L 
MeiweUrlc.  3.  Dnoclutor.  i.Vt*rrsaU.  t.  Hjln-bjold.  The  other  Imiicba  tn  th«  Mlcnrlaf :  11.  DJtI- 
•Imi  tbet  jolni  Ihe  ponla  dark.  11.  Inferior  dental.  13.  Cfaordii  tTmpul.  14.  OiutaXoty  ncm.  II. 
Flrtt  DT  DphUieliDlc  bruich  oT  Uie  fiftli  pilr.  1ft.  Saoml  or  niperkir  uullluy  hnacli. 

these,  the  first  is  distributed  to  the  lachrymal  gland,  conjunctiva,  and 
upper  eyelid ;  the  second,  the  continuation  of  the  main  trunk,  passes 
along  the  upper  wall  of  the  orbit,  about  midway  apoo  which  it  ^vides 
into  two  or  more  branches ;  these  continuing  forward,  emei^e  at  the 
upper  edge  of  the  base  of  the  orbit,  the  largest  occupying  the  saprv 
orbital  notch,  and  supply  the  skin  of  the  forehead  and  upper  eye- 
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lid  ;  the  third,  the  nasal  branch,  comes  off  from  the  main  trunk  while 
yet  within  the  wall  of  the  cavernoue  sinna,  eaters  the  orbit  through 
the  sphenoidal  fissure,  and  passes  forward  and  inward  along  the  sn- 
perior  V&I1,  to  the  anterior  intern&l  orbital  foramen,  through  which 


TIm  niKnil  ngrmTliiit,  Flf,  Sn,  DIurtnta  Ih 
pBluliwr?*.    1.  TniDkartlMtr' 
Bmod  or  npurioT  hhIIUtj  IhsikIi.    t.  Thlid  or 
Uh  Iftttflr  atnt.    T,  %.  Chords  tympjinl,  jiIwwIdp;  Itii « 
potal  Btm.    ID.  Tha  mull  tnwrt.    11.  Tbi  t»ibrytni 
(hfl  un]  Uuvngh  thv  KQ 

Dam.  IT.  Bmcb  of  thv  bual  D«rv«  10  tb*of>bth*]iiikcugUoii.  18.  OpbtbAlrale  |[*D|rUon  ( 
hnaaUi  thcBMon).  13,  C<II>T7  bnoch  oTths  nml  utnr.  Kalng  to  Ih*  ballaf  U»  e/t.  a>. 
vItsb  cUtron  tbfl  ophthalmkr  gan^Uob^lo  (hi  bihrtor  ilktlikia  Df  ths  thin)  itfTTh  Z1.  CoDtJtid 
IbcnitiuiiirBUlUujiKniiloDgtlMaoororthaorUI.  U.  luCnrterdnlBlncm.  I3.0iworL 
Fulkr  bnuctaH  or  the  lolfrrinr  muHlvr  nerrv.  U.  OuiUlory  hnoohof  tbftl  twrrti  going  u  th« 
H.  DnUI  hnnch  <4  tiM  iDpnlDr  niullUtjr  uhll*  In  lu  ~iwl.  »d  pwahx  hMvcm  th*  mnna 

nbofexflluT  (annlLoD.    ZT.  Antfrtor  d«Dt4l  hrwirhfl  o(  Ihe  ojitwr  maiflluy  ^  rijt  of  th 

Mn«.  ».  TlnilB*ll]nDdi«ii(lb>iipr«tM«Ulw7,dUlT)bq|(dh>UHfk(a.  Th*  nmM  bshm,  or  M- 

it  re-enters  the  cavitj  of  the  cranium  ;  it  then  crosses  the  cerebral 
surface  of  the  cribriform  plate  of  the  ethmoid  bone,  tntyerses  a  small 
foramen  by  the  side  of  the  ethmoid  crest,  and  is  distributed  to  the 
lining  membrane  of  the  nose,  one  or  more  filaments  reaching  as  far  as 
the  skin  in  the  neighborhood  of  the  nostril.    While  vithin  the  orbit, 
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the  nasal  branch  furnishes  an  ofTset  to  the  lenticular  ganglion,  seve- 
ral to  the  eyeball,  called  the  ciliary  nerves,  and  one,  which  con- 
tinues forward,  is  distributed  partly  to  the  lachrymal  sac  and  ca- 
runcle, and,  emerging  from  the  orbit,  is  expended  upon  the  skin  of  the 
eyelid  and  side  of  the  nose.  i 

« 
The  SUPERIOR  MAXILLARY  NBRYB,  the  sccond  division  of  the  JHkh 

pair,  arises  from  the  middle  of  the  anterior  border  of  the  Gasserian 
ganglion,  passes  horizontally  forward  through  the  round  opening 
{foramen  rotundum)  of  the  sphenoid  bone,  crosses  the  spheno-maxil- 
lary  fossa  to  reach  the  groove  upon  the  back  part  of  the  floor  of  the 
orbit,  traverses  the  infra-orbital  canal,  and,  emerging  at  the  infra- 
orbital foramen  upon  the  anterior  surface  of  the  superior  maxillary 
bone,  divides  into  a  lash  of  filaments  which  are  distributed  to  the 
skin  of  the  eyelid,  cheek,  and  upper  lip. 

Before  entering  the  infra-orbital  canal,  the  superior  maxillary 
nerve  gives  off  the  orbital,  spheno-palatine,  and  posterior  dental 
branches.  1.  The  orbital  branch  enters  the  orbit  through  the 
spheno-maxillary  fissure,  and  divides  into  a  temporal  and  a  malar 
branch ;  the  former  proceeds  forward  along  the  outer  wall  of  the 
orbit,  near  the  anterior  .margin  of  which  it  enters  a  foramen  in  the 
malar  bone,  and  is  distributed  to  the  skin  of  the  temple ;  the  latter 
runs  to  the  lower  outer  margin  of  the  orbit,  also  traverses  a  foramen 
in  the  malar  bone,  and  is  distributed  to  the  skin  of  the  cheek.  2. 
The  spheno-palatine  branches,  two  in  number,  descend  to  join  the 
spheno-palatine,  or  Meckers  ganglion — presently  to  be  mentioned. 
8.  The  posterior  dental  branches^  two  in  number,  descend  upon  the 
tuberosity  of  the  upper  maxillary  bone,  which  they  perforate,  and 
are  distributed  to  the  three  molar  teeth  of  the  upper  jaw  and  the 
contiguous  gums. 

While  in  the  infra-orbital  canal,  the  superior  maxillary  nerve 
sends  off  the  anterior  dental  branchy  which  descends  along  a  small 
groove  or  canal  on  the  posterior  surface  of  the  anterior  wall  of  the 
antrum,  and  divides  into  several  branches  which  supply  the  canine 
and  incisor  teeth.  The  terminal  branches  of  the  superior  maxillary 
nerve  are  large  and  numerous  ;  they  diverge  from  the  infra-orbital 
foramen,  and  are  distributed  to  the  skin  of  the  lower  eyelid,  side  of 
the  nose,  and  upper  lip. 

The  SPHENO-PALATINE,  Or  MECKEL'S  GANGLION  (Fig.  267,  4),  is  an 

enlargement  upon  the  spheno-palatine  branches  of  the  upper  maxillary 
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Derre,  sitnated  immediately  in  front  Hg.  269. 

of  the  root  of  the  pterygoid  process 

of  <he  Bphenoid  bone  and  near  the 

apbeno-palatine  foramen.  •  It  is  qnite 

email,   triangalar,   aod   of    a  gray 

color,     and     gives     off     numerous 

branches,  which  descend  and   are 

distributed  to  the  mucous  membrane 

of  the  hard  and  soft  palate,  uvula, 

guns,  tonsils,  and  lining  membrane 

of  the  nose,  as  represented  in  the 

anuozed  figure. 

The  Vidian  nerve,  considered  as 
an  offset  from  this  ganglion,  leaves  its 
back  part,  passes  through  the  Vidian 
or  pterygoid  canal,  and  divides  into 
two  principal  branches.  One  of 
these  divisions,  called  the  ntperficial 
petrotal  nerve,  enters  the  cranium 
through  the  sphenoidal  fissure,  passes 
along  the  outer  side  of  the  internal 
carotid  artery  and  beneath  the  Gas- 

eerian  ganglion,  and  enters  the  groove  leading  to  the  hiatus  Fallopii, 
through  which  it  reaches  the  ganglion  of  the  facial  nerve.  The 
other  branch,  called  the  carotid,  joins  the  sympathetic  nerve  upon 
the  surface  of  the  carotid  artery.  Besides  these,  the  Vidian  also 
sends  filaments  to  the  lining  membrane  of  the  back  part  of  the  roof 
of  the  nose,  the  nasal  septum,  and  Eustachian  tube. 


The  INFBRIOK  MAXILLABT  NERVE,  the  third  and  largest  division 
of  the  fifth,  unlike  the  two  others,  consists  of  both  a  motor  and 
aeoBory  trunk,  the  former  being  the  continuatioD  of  the  motor  root 
heretofore  mentioned,  and  the  latter  one  of  the  offsets  from  the 
ganglion  of  Gassa.  The  two  portions  enter  the  oval  foramen  of 
the  sphenoid  bone,  and  then  unite  to  form  a  common  trunk,  which,  a 
short  distance  below  the  base  of  the  skull,  divides  into  tWo  main 
branches  known  as  the  superior  or  small,  and  the  inferior  or  large 
division,  of  which  the  former  contains  most  of  the  motor  fibres. 
The  superior  division  furnishes  the  following  branches :  1.  Deep 
temporal  branehet,  two  in  number,  distributed  to  the  temporal 
muscle ;  2,  the  mantterie  hraneh;  3,  the  buccal  branch;  and  4,  the 
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tyfo  pterygoid  branches^  distributed  respectiveljtothe  masseter,  buc- 
cinator, and  two  pterygoid  moscles.  The  inferior  or  larger  division 
subdivides  into  the  auriculo-temporal,  gustatory,  and  inferior  dental 
nerves.  The  auriculo-temparal  turns  backward  from  the  main  trunk 
beneath  the  external  pterygoid  muscle  and  upon  the  inner  side  of 
the  articulation  of  the  lower  jaw,  then  ascends  beneath  the  parotid 
^land  in  front  of  the  ear,  and  gives  branches  to  the  ear,  temporal 
muscle,  anterior  muscle  of  the  ear,  and  skin  of  the  side  of  the  head. 
The  gustatortf  nervcj  the  special  nerve  of  taste,  is  directed  downward 
and  forward  beneath  the  external  pterygoid  muscle,  and  between  the 
internal  pterygoid  and  lower  jaw  to  the  side  of  the  tongue,  along 
which  it  is  continued  just  beneath  the  mucous  membrane  to  the  apex, 
sending  numerous  delicate  filaments  to  the  papillae  of  the  organ,  the 
submaxillary  ganglion,  gums,  and  sublingual  gland.  The  inferior 
dental  nerve  descends  from  its  origin  in  company  with  the  gustatory, 
which  it  soon  leaves,  however,  to  enter  the  dental  canal  upon  tht 
inner  face  of  the  ramus  of  the  lower  jaw,  having  previously  given  off 
a  small  branch  to  the  mylo-hyoid  muscle.  Within  the  canal  it  passes 
forward,  in  company  with  the  dental  artery,  as  far  as  the  symphysis, 
sending  filaments  to  each  tooth,  and  a  large  branch  through  the 
dental  foramen  to  the  skin  of  the  lower  lip  and  chin. 
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Abdomen,  263 

areolar  tissue  of,  264 

dissection  of,  264 
Abdominal  cayihr  in  sita,  284 

mascles,  265 

action  of,  271 

regions,  263 

ring,  external,  267 
internal,  277 

superficial  fascia,  264 

white  line,  265 
Abductor  oouli,  687 
Acetabulum,  191 
Achilles'  tendon,  441 
Acromion  process,  176 
Adductor  oculi,  687 
Adipose  tissue,  70 
Air-cells  of  the  lungs,  606 
Albumen,  53 
AlimentiuT  canal,  315 
Amphi-artnrosis,  221 
Ampulla,  714 
Anatomy,  diTisions  of,  17 
Ankle-joint,  253 
Antitragus,  705 
Antrum  of  Highmore,  143 
Anus,  352 
Aorta,  abdominal,  303 

arch  of,  591 

thoracic,  590,  597 
Apophysis,  82 
Appendix  vermiformis,  321 
Appendages,  epiploic,  320 
Aqueductus,  cocnleas,  715 

vestibuli,  713 
Aqueduct  of  SyWins,  495 
Aqueous  humor,  700 
Arachnoid  membrane,  475 

spinal  portion,  631 
Arbor  yites,  495 

of  the  uterus,  390 
Arciform  fibres,  498 
Areola,  580 


Areolar  tissue,  34 

structure  of,  36 
Artbriis — 

classes  of,  37 
capacity,  39 
direction,  38 
diTision,  38 
properties,  39 
situation,  38 
structure,  40 
acromio-tiioraoic,  536 
anastomotic,  brachial,  669 

femoral,  423 
aorta,  303,  590,  597 
auricular,  anterior,  515 

posterior,  535 
axillary,  585 

branches  of^  586 
basUar,  477 
brachial,  667 

branches  of,  669 
brachio-cephalic,  592 
brain,  of  the,  476 
bronchial,  607 

bulb  of  the  penis,  of  the,  859 
carotid,  common,  530,  593 

external,  531 

branches  of^  532 

internal,  537 
oayemosi,  873 

central,  of  the  retina,  697,  701 
cerebellar,  477 
cerebral,  478 
cervical,  ascending,  541 

deep,  542 

transTerse,  541 
ciliary,  695,  701 
circumflex,  femoral,  459 

iliac,  308,  458 
oosliac,  291,  304 
colic,  left,  296 

right,  295 
coronary,  of  the  heart,  618 
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Arteries — 

coronary  of  the  lips,  516 

stomach,  292 
cystic,  292 
deferential,  388 
dental,  536 
diaphragmatic,  305 
dorsal,  of  the  foot,  463 
dorsal,  of  the  thumb,  673 
emulgent,  305 
epigastric,  278,  308 
ethmoidal,  701 
facial,  516,  534 
femoral,  422,  457 

branches  of,  458 

deep,  459 

branches  of,  459 

operations  on,  460 
frontal,  702 
gastric,  292 
gastro^uodenal,  291 
gastro-epiploic,  292,  293 
gluteal,  407, 429 
hemorrhoidal,  297,  404 
hepatic,  291,  337 
hepatico-gastric,  292 
ileo-colic,  295 
iliac,  circumflex,  308 

common,  307 

external,  308 

internal,  403 
ilio-lumbar,  407 
infra-orbital,  517,  537 
innominate,  592 
intercostal,  597 

superior,  542 
interosseus,  671 
intestine,  of  the  small,  295 
ischiatic,  406 
labial,  516 
lachrymal,  701 
lingual,  532 
lumbar,  307 

mammary,  internal,  542,  587 
masseteric,  536 
mastoid,  534 
maxillary,  external,  516,  534 

internal,  535 
meningeal, 

middle,  536 

posterior,  477 

small,  536 
mesenteric,  inferior,  296^  305 

superior,  294,  304 
nasal,  702 
obturator,  404 
occipital,  534 
ophthalmic,  701 
palatine,  inferior,  534 

superior,  537 
palmar,  superficial,  671 


Arteries — 

palpebral,  702 
penis,  of  the,  405 
perforating  femoral,  459 
perineal,  superficial,  350 
peroneal,  462 
pharyngeal,  inferior,  535 
phrenic,  305 
plantar,  462 
popliteal,  460 
pnnceps  cervicis,  534 
profunda,  669 
pudic,  external,  458 

internal,  357,  405 
pulmonary,  615 
pyloric,  291 
radial,  672 

branches  of,  673 

recurrent,  673 
ranine,  533 
rectum,  of  the,  365 
renal,  305 
sacral,  middle,  305 
scapular,  posterior,  541 
scrotum,  of  the,  381 
sigmoid,  297 
spermatic,  307,  388 
spheno-palatine,  537 
splenic,  293 
subclayian,  538,  593 
sublingual,  534 
submaxillary,  534 
submental,  534 
subscapular,  586 
supra-orbital,  516 
supra-renal,  305 
supra-scapular,  541 
sural,  460 
temporal,  515 
thyroid  iaxis,  541 

inferior,  541 

superior,  532 
tibial,  anterior,  437,  462 

posterior,  461 
ulnar,  670 

branches  of,  671 
uterine,  406 
vaginal,  406 
Tertebral,  540 
vesical,  404 
Articulations,  220 

acromio-clavicular,  232 
atlanto-axoid,  224 
atlanto-occipital,  226 
astragalo-scaphoid,  255 
calcaneo-cuboid,  255 
carpal,  238 

oarpo-metacarpal,  239 
costo-sternal,  230 
oosto-transverse,  229 
co6to-Yertebral»  229 
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Articulations — 

coxo-femoral,  245 

cranial,  227 

facial,  227 

femoro-tibial,  248 

hamero  radial,  234 

humero-ulnar,  234 

metacarpal,  240 

metacarpo-phalangeal,  240 

metatarsal,  257 

metatarso-phalaneeal,  257 

peroneo-tibial,  252 

phalangeal,  241 

pubic,  243 

radio-ulnar,  235,  236 

sacro-coccyzeal,  244 

sacro-iliac,  241 

Bacro-vertebral,  244 

Bcapulo-bumeral,  233 

sterno-clavicular,  231 

tarsal,  254 

tarso-metatarsal,  256 

temporo-maxillarj,  228 

tibio-tarsal,  253 

varieties  of,  220 

vertebral,  221 
Arytenoid  cartilages,  568 
Auditory  canal,  706 
AurantiuB,  cavity  of,  494 
<A.xilla,  584 

Back,  the,  620 
Bartholine's  glands,  ^92 
Berzelius'  analysis  of  muscle,  75 
Bichat's  researches,  21 
Biliary  duct,  338 
Bladder,  365 

ligaments,  363,  367 

structure,  367 

vessels  and  nerves,  368 
Blastema,  30 
Blood,  49 

chemical  composition,  52 

corpuscles,  50 
Bonis,  analysis  of,  84 

characters,  82 

classes,  89 

development,  91 

enumeration,  109 

structure,  85 

astragalus,  205 

atlas,  113 

axis,  114 

calcaneum,  206 

carpus,  183 

clavicle,  174 

coccyx,  120 

cuboid,  207 

cuneiform,  183,  207 

dentatus,  114 


Bonis — 

ethmoid,  139 
femur,  197 
fibula,  203 
frontal,  127 
humerus,  177 
hyoid,  211 
ilium,  187 
innominate,  187 
ischium,  190 
'        lachrymal,  147 
magnum,  184 
malar,  146 
maxillary,  inferior,  149 

superior,  141 
metacarpal,  185 
metatarsal,  209 
nasal,  147 
occipital,  123 
orbicular,  710 
palate,  144 
parietal,  125 
patella,  200 
phalanges,  foot,  210 

hand,  186 
pisiform,  183 
pubis,  189 
radius,  181 
ribs,  170 
sacrum,  118 
scaphoid,  foot,  207 

hand,  183 
scapula,  175 
semilunar,  183 
sesamoid,  212 
sphenoid,  135 
sternum,  168 
tarsal,  205 
temporal,  130 
tibia,  201 
trapezium,  184 
turbinate,  inferior,  148 
ulna,  180 
unciform,  184 
unguiform,  147 
vertebrsB,  110 

cervical,  112 

dorsal,  115 

lumbar,  117 
vomer,  149 
Wormian,  125 
Brain,  base  of,  481 

commissures,  490,  484 
convolutions,  480 
description,  479 
fornix,  487 

geniculate  bodies,  492 
grav  substance,  483 
optic  thalamus,  488 
pineal  body,  491 
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Brain — 

size,  479 

testicular  process,  492 
YauqueliD's  analysis,  56 
Tentricle,  fourth,  494 
lateral,  485 
tiiird,  489 
white, substance,  483 

Bronchia,  602 

Brunner's  glands,  329 

Bursae,  103 

CsBcum,  321 
Capillaries,  43 
Caput  gallinaginis,  376 
Carpus,  183 
Cartilage,  78 

structure,  79 

of  knee-joint,  250 
Caruncle,  lachrymal,  681 
Carunculffi  myrtiformes,  391 
Catheter,  introduction  of,  378 
Cellular  tissue — see  Areolar, 
Cells.  30 

formation  of  tissues  from,  33 
Centrum  ovale,  483,  484 
Cerebellum,  492 
Cerebro-spinal  axis,  59 
Cerebrum,  480 
Ceruminous  follicles,  707 
Cheeks,  555 
Choroid  membrane,  488 

plexus,  487 
Chyle,  47 
Ciliae,  68 
Ciliary  body,  694 

ligament,  694 
Clitoris,  390 
Cochlea,  714 
Coeliac  artery,  304 
Colon,  321 

ColumnsD  camesB,  614 
Conarium,  491 
Concha,  705 
Condyles,  occipital,  123 
Coniunctiva,  6ol 
Corium,  93 
Cornea,  691 
Cornicula  laryngis,  568 
Cornu  Ammonis,  491 
Corpora  albioantia,  482 

Aurantii,  615 

cavernosa,  372 

feniculata,  492 
-  lalpi^hiana,  348 
olivaria,  497 
pyramidalia,  496 
quadrigemina,  491 
restiformia,  498 
Corpus  callosum,  484 


Corpus  dentatum,  495 

fimbriatum,  491 

luteum,  403 

spongiosum,  374 

striatum,  486 
Costal  cartilages,  172 
Cotyloid. cavity,  191 
Cowper's  glands,  359 
Cranial  cavity,  158 

nerves,  499 
'Cricoid  cartilage,  567 
Crura  cerebri,  482 

diaphragm,  299 

penis,  355 
Crural  aponeurosis,  434 
Crystalline  lens,  699 
Cuticle,  92 
Cutaneous  tissue,  92 
Cystic  duct,  338 
Cytoblast,  30 

Dartos,  380 

Dentine,  analysis  of,  218 

Descent  of  testicles,  279 

Diameters  of  cranium,  168 

Diaphragm,  298 
action  of,  300 

Diarthrosis,  221 

Diosmosis,  24 

Dissection,  remarks  on,  261 

Duodenum,  318 

Dura  mater,  470   • 
sinuses  of,  473 
spinal  portion,  630 

Ear,  705 

external,  705 

internal,  713 

middle,  707 

bones  of,  710 
Elastic  tissue,  77 
Elbow-joint,  234 
Enamel,  analysis  of,  218 
Enarthrosis,  221 
Endolymph,  716 
Ensiform  cartilage,  169 
Endosmosis — see  Diosmosis. 
Epidermis,  93 
Epididymis,  384 
Epigastric  artery,  278 
Epiglottis,  568 
Epiphysis,  82 
Epithelial  tissue,  65 
Ethmoidal  ceUs,  165 
Eustachian  tube,  709 
Eye,  679 

aqueous  humor,  700 
'  arteries  of,  701 

ciliary  body,  694 


IKDBX. 


727 


Eye- 
ciliary  ligament,  694 

ciliary  processes,  694 

choroid  coat,  693 

cornea,  691 

crystalline  lens,  699 

globe,  689 

hyaloid  membrane,  698 

iris,  694 

nerres  of,  702 

orbital  cavities,  160 

pupil,  695 

retina,  697 

sclerotic  coat,  690 

vitreous  humor,  698 
Eyebrows,  679 
Eyelids,  679 
Exosmosis — see  DiosvnoiU, 

Facial  angle,  165 
Fallopian  tubes,  401 
Falx  of  the  cerebrum,  471 

cerebellum,  472 
Fascia,  brachial,  645 

cervical,  518,  520 

cribriform,  452 

iliac,  301 

intercolumnar,  274 

lata,  413 

lumbar,  303 

ocular,  689 

pelvic,  363 

perineal,  352,  357 

plantar,  445 

temporal,  511 

transverse,  276 
Fauces,  560 
Femoral  aponeurosii,  413 

canal,  449 

hernia,  448 

ring,  external,  452 
internal,  449 
Fibrin,  53 
Fibrous  tissue,  75 
Fimbriae,  Fallopian,  401 
Foot,  204 

development  of  its  bones,  210 
Foramen,  auriculo-ventricoltf,  614 

caecum,  139,  556 

commune,  490 

magnum,  157 

ovale,  611 

sacro-ischiatic,  242 

thyroid,  192 
Fornix,  487 

Fossa  of  the  cranium,  159 
gall-bladder,  334 

navicular,  of  urethra,  378 
vagina,  390 
Fourchctte,  390 


FrsQnum  praeputii,  372 
of  the  tongue,  556 
Frontal  sinus,  163 

Galen,  veins  of,  488 
GaU-bladder,  341 
Ganglia,  structure  of,  61 

cervical,  549 

semilunar,  293 
Ganglion — 

ac;^gos,  408 

ciliary,  703 

Gasserian,  503,  717 

iugular,  545 

lenticular,  703 

Meckel's,  720 

ophthalmic,  696 

petrous,  545 

plexiform,  545  * 

spheno-paJatine,  720 

vertebral,  636 
Gimbemafs  ligament,  449 
Ginglymus,  221 
Gland,  pineal,  491 

prostate,  369 

thyroid,  552 
Glands — 

Brunner's,  329 

Cowper's,  359 

inguinal,  273 

intestines  of  the,  329 

lachrymal,  682 

Lieberkuhn's,  329 

lymphatic,  45 

mesenteric,  295 

parotid,  524 

Peyer's,  329 

salivary,  524 

sebaceous,  97 

solitary,  329 

submaxillary,  524 

sublingual,  528 

sudoriparous,  98 
Glandular  tissue,  104 
Glenoid  cavity,  177 
Glisson's  capsule,  339 
Glottis,  571 
Gomphosis,  219 
Graafian  vesicles,  402 
Groin,  272 
Gums,  555 
Gullet,  599 

Hair,  95 
Uand,  183 

development  of  its  bones,  186 
Haversian  canals,  86 
Heart,  608 

exterior  of,  610 

interior  of,  611 
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Heart,  structure,  617 
Helix,  705 
Ileptitic  duct,  338 
Hernia,  femoral,  448 

inguinal,  272 
Hilum  re n ale,  347 
HippocainpuH  major,  491 

minor,  490 
Horner's  muscle,  684 
Humors  of  the  eye,  698 
Hyaloid  membrane,  698 
Hymen,  391 

Hypochondriac  region,  263 
Hypogastric,  263 

Heo-coecal  Talve,  331 
Ileum^  319 
Incus,  710 
Inguinal  canal,  279 
Inter-vertebrat  substance,  222 
Interosseous  membrane  of   the 

arm,  2,i7 
Intestine,  large,  320 

small,  317 
Iris,  694 

Jejunum,  319 

Kidneys,  346 

capsules  of,  349 
KiernaVs  researches,  339 
Knee-joint,  248 

Labia  majora,  390 

minora,  390 
Labyrinth,  713 

lining  membrane,  715 

membranous,  716 
Lachrymal  canals,  683 

caruncle,  681 

gland,  682 

sac,  684 
Larynx,  566 

cavity,  571 

ligaments,  569 

mucous  membrane,  575 

muscles,  573 

pouch,  572 

ventricles,  572 
Licberkuhn's  crypts,  329 
Ligaments — 

ankle,  of  the,  253 

annular,  of  the  ankle,  434 
of  the  ulna,  236 
of  the  wrist,  650 

arcuate,  299 

atlanto-axoid,  225 

atlan to-occipital,  226 

bladder,  of  the,  363,  367 

broad,  of  the  uterus,  28S 


fore- 


LlGAMENTS — 

capsular,  of  the  hip,  246 

capsular  clavicle,  232 
shoulder,  233 

carpal,  238 

common,  anterior,  222 
posterior,  222 

coraco-clavicular,  232 

costo-clavioular,  232 
sternal,  230 
transverse,  229 
vertebral,  229 
xiphoid,  230 

cotyloid,  245 

crucial,  of  the  knee,  250 

dorsal,  of  the  foot,  256 

elbow,  of  the,  235 

glenoid,  233 

inter-transverse,  224 

intcr-spinous,  224 
clavicular,  232 

knee,  of  the,  248 

lateral,  of  the  liver,  287,  33G 

nucha,  621 

occipito-axoid,  226 

odontoid,  226 

patella,  of  the,  249,  419 

plantar,  256 

Poupart's,  266 

pubic  symphysis,  244 

round,  of  the  hip,  247 

sacro-iliac,  242 
ischiatic,  242 

stylo-maxillary,  229 

subflava,  224 

tarsal,  255 

temporo-maxillary,  228 

wrist,  of  the,  237 
Linea  alba,  265 
Lips,  554 

Liquor  Cotunnii,  715 
Liver,  332 

coverings  of,  338 

development,  341 

fissures,  333 

ligaments,  336 

lobes,  335 

lymphatics,  338 

structure,  339 

vessels  and  nerves,  336 
Lobulus  caudatus,  335 

quadratus,  335 

Spi^elii,  335 
Locus  niger,  483 

perforatus,  482 
Lumbar  fascia,  303 
Lungs,  603 

structure,  605 
Lymphatic  glands  and  veisels — 

arm,  of  the,  667 
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Lymphatic  glands  and  vessels — 
neck,  of  the,  530 
thigh,  of  the,  466 
Lymphatics,  45 
Lymph,  48 
>Ialleus,  710 

Malpighian  corpascles,  345,  348 
Mammary  glands,  579 
Maxillary  sinus,  143,  164 
Meatus  auditorius,  706 
urinariud,  375,  395 
Meckel's  ganglion,  720 
Mediastina,  589 

testis,  383 
Medulla  oblongata,  496 
Medullary  canal,  89 
Meibomian  follicles,  681 
Mesenteric  arteries,  293,  296 
glands,  295 
veins,  295,  297 
Mesentery,  288 
Mesocolon,  288 
Mesorectum,  322 
Metacarpus,  184 
Metatarsus,  208 
Microscopic  elements,  22 
Mitral  valves,  616 
Modiolus,  714 
Mons  veneris,  389 
Mouth,  554 
Mucous  membrane,  99 
of  the  stomach,  326 
intestines,  328 
Muscles — 

abdominal  oblique,  external,  265 

internal,  268 
abductor  of  the  eye,  687 
little  finger,  663 
great  toe,  446 
small  toe,  446 
thumb,  662 
accelerator  urinae,  355 
accessory,  446 
adductor,  great,  421 
long.  420 
short,  421 
of  the  eye,  687 

little  finger,  663 
great  toe,  447 
thumb,  662 
anconeus,  658 
anterior  brachial,  647 

tibial,  435 
arytenoid,  574 
aryteno-cpiglottic,  574 
azygos  uvuloD,  562 
biceps  flexor  of  the  arm,  646 

leg,  430 
brachialis  anticus,  647 
buccinator,  510 
cervical,  long,  576 


Muscles — 

circumflex,  of  the  palate,  562 
coccygeal,  408 
com  plexus,  026 
compressor  of  the  nose,  508 
compressor  urethra,  360 
constrictors  of  the  pharynx,  558 
coraco-brachial,  645 
corrugator,  507 
cremaster,  275 
crico-arytenoid,  573 
thyroid.  573 

crureus,  418 
dartos,  380 
deltoid,  640 

depressor  of  angle  of  the  mouth, 
509 

of  upper  lip,  509 
under  lip,  509 
diaphragm,  29o 
digastric,  525 
erector  of  the  clitoris,  390 
penis,  355 
spine,  626 
elevator  of  the  anas,  361,  363,  392 
naso-labial,  508 
of  the  palate,  562 
scapula,  624 
upper  eyelid,  685 

Hd,509 
under  lip,  510 
extensor  of  the  arm,  648 
fingers,  659 
index  finger,  660 
little  finger,  660 
radio-oarpal,  long,  657 

short,  658 
of  the  thumb,  660 
of  the  great  toe,  436 
toes,  long,  435 
short,  436 
external  oblique  abdominal,  265 
flexor  biceps,  of  the  arm,  646 

leg,  430 

of  the  fingers,  deep,  655 

superficial,  654 

little  finger,  663 
middle  carpal,  653 
radio-carpal,  652 
ulno-carpal,  653 
of  the  great  toe,  443,  447 

small  toe,  447 

thumb,  long,  655 
short,  GG2 

toes,  long,  443 
short,  445 

gastrocnemius,  440 
gemelli,  427 
genio-hyoid,  526 
geoio-hyoglosial,  527 
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Muscles — 

gluteal,  great,  425 

middle,  426 

small,  427 
gracilis,  416 
Horner's,  684 
hyoglossal,  527 
iliac  (iliacas  ioternus),  302 
inferior  extremities,  olassifioatioD, 

411 
infra-spinous,  642 
internal  oblique,  abdominal,  268 
intercostal,  583 
interosseal,  of  the  hand,  664 

foot,  448 
interspinal,  628 
isohio-cavernous,  355 
larynx,  of  the,  573 
latissimus,  622 
levator  anguli  oris,  509 

scapuUo,  624 
levator  ani,  361,  363,  392 

palati,  562 
lingual,  527 
longus  colli,  576 
lumbrical,  447,  664 
masse ter,  511 
mylo-hyoid,  526 
nasal  compressor,  508 

pyramidal,  507 
naso-labial  elevator,  508 
oblique,  of  the  abdomen,  265,  268 

eye,  G88 

head,  629 
obturator,  external,  429 

internal,  428 
occipito-frontal,  468 
omo-hyoid,  522 
opponens,  662 
orbicular,  of  the  eye,  507 

mouth,  510 
palato-glossal,  562 

pharyngeal,  562 
palmaris  brevis,  663 

longus,  653 
pectineus,  420 
pectoral,  great,  581 

small,  582 
peroneal,  long,  438 

short,  438 

small,  438 
plantaris,  441 
platysma,  517 
popliteal,  442 
pronator,  round,  652 

square,  656 
psoas,  large,  301 

small,  300 
pterygoid,  512,  513 
pyramidal,  abdominal,  271 


MUSCLBS — ^ 

pyramidal,  nasal,  507 
pyriform,  427 
quadratus  femoris,  428 

lumborum,  302 
radio-carpal  extensor,  657,  658 
rectus  aDdominis,  270 

capitis  anticua,  577 
lateralis,  577 
posticus,  629 

femoris,  417 

oculi  extemus,  687 
inferior,  687 
internus,  687 
superior,  686 
rhomboid,  624 
sartorial,  415 
scalene,  523,  577 
semimembranous,  432 
semitendinous,  431 
serrate,  great,  583 

posterior,  625 
small  palmar,  663 
soleus,  441 

sphincter  of  the  anus,  353,  392 
internal,  365 

bladder,  368 

vagina,  391 
spinal  erector,  626 
splenius,  625 
square  femoral,  428 

lumbar,  302 
stemo-cleido-mastoid,  519 

hyoid.  520 

thyroid,  522 
straight  abdominal,  270 

of  the  eye,  686 
head,  577,  629 
thigh,  417 
stylo-glossal,  527 

hvoid,  526 

pnaryngeal,  528 
subclavian,  582 
subcrureus,  419 
subscapular,  643 
superior  extremity,   classification 

of  the,  638 
supinator,  long,  657 

short,  659 
supra-spinal,  629 

spinous,  642 
temporal,  512 
tensor,  of  the  femoral  fascia,  415 

palate,  562 

tympanum,  711 
teres,  lar^e,  643 

small,  643 
thyro-arytenoid,  574 

hyoid,  522 
tibial,  anterior,  435 
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Muscles — 

tibial,  posterior,  444 
traohelo-mastoid,  627 
transverse  abdominal,  269 
perineal,  356,  391 
of  the  foot,  447 
transverso-costal,  629 

spinal,  628 
trapezius,  621 
triangular  sternal,  587 
triceps  extensor,  of  the  arm,  648 

leg,  418 
trochlear,  688 
twin,  427 
vastus  extemns,  418 

intemos,  418 
zygomatic,  508 
Muscumr  coat  of  stomach,  323 
intestines,  324 
bladder,  368 
tissue,  71 

composition  of,  75 
involuntarj,  74 
voluDtary,  71 

Naboth,  OYula  of,  400 
Nails,  structure  of,  94 
Nares,  560 
Nasal  cavities,  161,  563 

duct,  684 
Nates  cerebri,  491 
Nerves — 

auditory,  504 

auricular,  large,  529 

axillary  plexus,  585 

brachial  plexus,  552 

buccal,  721 

cardiac,  549,  619 

carotid,  721 

cervical  plexus,  550 

cervico-facial,  514 

ciliary,  696 

circumflex,  675 

communioans  noni,  552 
tibialis,  465 

cranial,  499 

crural,  314,  424,  464 

cutaneous,  of  the  arm,  666,  675 

dental,  720 

descendens  noni,  530 

diaphragmatic,  550,  593 

digital,  677 

eighth  pair,  504 

eleventh  pair,  505 

facial,  513 

femoral, 

fibular,  433,  437 

fifth  pair,  503 

branches  of,  515 

first  pair,  500 


Nerves — 

fourth  pair,  502 
frontal,  515,  702,  718 
genito-crural,  314 
glosso-pharyngeal;  544 
gluteal,  429 
gustatory,  548 
hepatic,  338 
hypoglossal,  548 
hypogastric  plexus,  408 
intercostal,  596 
Jacobson's,  712 
lachrymal,  718 
laryngeal,  546,  547 
lingual,  548 
lumbo-sacral,  314 
masseteric,  721 
maxillary,  inferior,  721 

superior,  720 
median,  677 
mental,  515 
motors  of  the  eye,  703 
musculo-cutancous,  313,  675 

spiral,  678 
nasal,  718 
neck,  of  the,  544 
ninth  pair,  505 
obturator,  314,  464 
olfactory,  500.  664  • 
ophthalmic,  717 
optic,  501,  702 
orbital,  720 
par  vagum,  545 
pathetic,  502 
perineal,  357 
peroneal,  433,  437 
petrosal,  721 
pharyngeal,  546 
phrenic,  550,  593 
pneumogastrio,  545,  594 
popliteal,  465 
portio-dura,  504 

mollis,  504 
pterygoid,  722 
pudic,  internal,  357,  AOti 
radial,  078 
rectum,  of  the,  365 
renal.  349 
sacral,  anterior,  407 

plexus,  407 
saphenous,  465,  460 
soiatic,  408,  433.  404 
second  pair,  501 
scvontli  pair,  504 
sixth  pair,  504 
solar  plexufl,  293,  312 
spermatic,  312 
spheno-palatine,  720 
spinal  accessory,  547 
splanchnic,  595 
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Nerves — 

subscapular,  675 

superficial  cervical,  529 

supra-scapular,  674 

sympathetic,  549 
abdominal,  312 
pelvic,  408 
thoracic,  595 

temporal,  721 

temporo-facial,  514 

tenth  pair,  505 

testicle,  of  the,  388 

third  pair,  502 

thoracic  sympathetic,  595 

tibial,  433,  465 

trigeminal,  717 

twelfth  pair,  506 

ulnar,  676 

Vidian,  721 

vulva,  of  the,  393 
Nervous  tissue,  54 

^raj  and  white  fibres,  57 
Neurilemma,  61 
Neurine,  58 
Nipple.  580 
NymphsD,  390 

(Esophagus,  599 
Omentum,  gastro-colic,  287 

hepatic,  287 

splenic,  287 
Olivary  body,  497 
Optic  commissure,  481 

thalami,  487.  488 
Orbital  cavities,  160 
Organs  of  veneration,  female,  389 

male,  369 
Osseous  tissue,  81 
Otolith,  716 
Ovaries,  402 

Pacchionian  bodies,  472 
Pacinian  bodies,  63 
Palate,  hard,  555 

soft,  561 
Pancreas,  343 
Pancreatic  duct,  344 
Papillae  of  the  skin,  94 

tongue,  556 
Parotid  gland,  524 
Pelvis,  193 

straits  of,  195 
Penis,  371 

bulb  of,  354 

cavernous  bodies,  372 

crura.  855 

lymphatics,  375 

spongy  body,  374 
Pericardium,  008 
Perichondrium,  79 
.Ferlneum  of  the  female,  391 


Perineum  of  the  male,  351 
Perineal  fascia,  352,  360 
Periosteup,  89 
Peritoneum,  286 
Peyer's  glands,  329 
Pharynx,  557 
Pia  mater,  476 

spinal  portion,  632 
PJgmentum  nigrum,  693 
Pigmentary  tissue,  69 
Pineal  body,  491 
Pinna,  705 
Pituitary  body,  481 

membrane,  564 
Pleurae,  588 

Plantar  aponeurosis,  445 
Pomum  Adami,  567 
Pons  Varolii,  483 
Popliteal  space,  433 
Portal  vein,  337 
Pou  part's  ligament,  266 
Prepuce,  371 
Prostate  gland,  369 
Pterygoia  processes,  138 
Pupil,  695 
Pylorus,  316 
Pyramidal  bodies,  496,  498 

Raph6  of  the  scrotum,  380 
Receptaculum  chyli,  311 
Rectum,  322,  364 
Rees'  analysis  of  chyle,  47 
Respiratory  tract,  498 
Restiform  body,  498 
Jlete  testis,  384 
Retina,  697 
Rima  of  the  glottis,  572 

Sacro-iliac  symphysis,  241 
Salivary  glands,  524 
Scala  tympani,  715 

vestibuli,  715 
Schindylesis,  22X) 
Schneiderian  membrane,  564 
Sclerotic  coat,  690 
Scrotum,  379 
Sebaceous  glands,  97 
Semicircular  canals,  714 
Semilunar  valves,  617 
Seminal  vesicles,  387 
Septum  lucidum,  486 
Serous  membrane,  322 
Shoulder-joint,  233 
Sigmoid  valves,  617 

flexure,  322 
Sinuses  of  the  dura  mater,  473 
Skull,  151 

base,  155 

bones.  122 

capacity,  167 

form,  166 
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Skull,  iDterior,  158 

sutaresy  152 
Solar  plexuR,  293 
Solitary  glands,  329 
Sphenoidal  sinus,  164 
Spigelii  lobulus,  335 
Spinal  column,  110,  121 

oord,  G30,  632 

nenres,  635 
Spleen,  344 

Spongy  body  of  the  penis,  374 
Stenon's  duct,  524 
Stomach,  315 

mucous  coat,  326 

rugae,  326 

structure,  323 
Sublingual  gland,  528 
Submaxillary  gland,  524 
Sudoriparous  glands,  98 
Supra-renal  capsules,  349 
Sylvius,  canal  of,  495 
Sutures,  152 
Symphysis,  221 

pubis,  243 
Synarthrosis,  220 
Synovial  membrane,  103 

of  the  knee,  251 

Tarsus,  205 

Teeth,  classes  of,  214 

dentine,  218 

enamel,  218 

structure,  213,  217 
Tendo  Achillis,  441 
Tentorium,  472 
Testes  cerebri,  491 
Testicles,  382 

albugineous  tunic,  382 

deferential  tube,  385 

descent  of,  279 

epididymis,  384 

erythroid  tunio,  380 

structure,  382 

vaginal  tunic,  380 
Thoracic  duct,  311,  598 
Thorax,  168,  172,  579 

cavity  of,  594 
Thyroid  cartilage,  566 

gland,  552 

Tissues,  23 
list  of,  22 

Tongue,  555 

Tonsils,  502 

Toroular  llerophili,  474 

Trachea,  000 

Tragus,  705 

Triangular  ligament  of  urethra,  357 

Tricuspid  valves,  614 

Trigone  of  the  bladder,  368 

Tuber  cinereum,  481 


Tympanum,  707 
Tympanum,  muscles  of,  711 

Urachus,  366 
Ureters,  348 
Urethra,  female,  395 

male,  375 

membranous,  359,  376 

prostatic,  375 

spongy,  377 

structure,  378 
Uterus,  397 

structure,  399 

vessels  and  nerves  of,  400 
Uvula  palati,  561 

Vagina,  395 

bulbs  of,  392 
Yarolian  bridge,  483,  495 
Vas  aberrans,  386 

deferens,  385 
Vascular  tissue,  37 
ViiNS,  41 

structure,  42 

valves,  43 

axillary,  586 

aiygos,  311,  598 

basilic,  666 

brachio-cephalic,  590 

cava,  ascending,  309 

cava,  descending,  590 

cephalic,  665 

coronary,  619 

diaphragmatic,  310 

emulgent,  310 

femoral,  422 

Galen's,  488 

hepatic,  310,  338 

iliac,  309,  407 

innominate,  590 

jugular,  external,  529 
internal^  542 

lumbar,  310 

median,  666 

mesenteric,  inferior,  297 
superior,  295 

phrenic,  310 

portal,  337 

radial,  665 

renal,  310 

rectum,  of  the,  365 

sacral,  310 

saphenous,  long,  452,  455 
short,  439,  455 

spermatic,  310 

subclavian,  543 

ulnar,  666 

vertebral,  544 
Ventricles  of  the  brain — 

fifth,  486 

lateral,  485 
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Ventricles,  third,  489 

of  the  heart,  613,  615 

larynx,  572 
Vermiform  proceu,  321 
Vertebrae,  111 

cervical,  112 

dorsal,  115 

lumbar,  117 
Vera  montanum,  376 
Vestibule  of  the  vagina,  391 
Vidian  nerve,  721 
Vieussens's  valve,  492 
Villi  of  the  intestines,  328 


Vitreons  homer,  699 
Vocal  cords,  572 
Vulva,  389 

vessels  of^  393 

Willis,  circle  of,  478 
Wristjoint»  237 

Yellow  elastic  tissue,  77 

Zinn,  zone  of,  699 
Zygoma,  130 
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